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9. 09109 
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25 


0. 90891 
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9. 95577 


9. 99577 
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9. 19695 
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0. 80306 
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Table LV 

NATURAL TANGENTS AND COTANGENTS OF ANGLES IN 
' MILS 



Tan 


800 


900 


1000 


1100 


1200 


1300 


1400 


1500 


Mas 


0 


1.00000 


1.21850 


1. 49661 


1.87087 


2.41421 


3.29656 


5.02734 


10. 15317 


100 


1 


1.00197 


1.22095 


1.49979 


1.87529 


2. 42093 


3.30825 


5. 05326 


10. 25639 


99 


2 


1.00393 


1.22339 


1.50299 


1.87974 


2.42769 


3.32001 


5.07944 


10.36170 


98 


3 


1.00591 


1.22585 


1.50619 


1.88420 


2.43447 


3.33185 


5. 10589 


10.46918 


97 


4 


1.00788 


1.22831 


1.50940 


1.88867 


2. 44129 


3,34377 


5. 13260 


10.57890 


96 


5 


1.00987 


1.23077 


J. 51263 


1.89316 


2.44813 


3.35577 


5.15958 


10.69091 


95 


6 


1.01185 


1.23325 


1.51586 


1.89767 


2. 45502 


3.36785 


5. 18683 


10.80530 


94 


7 


1.01384 


1.23572 


1.51910 


1.90220 


2. 46193 


3.38000 


5.21437 


10.92215 


93 


8 


1.01583 


1.23821 


1.52235 


1.90674 


2. 46888 


3.39224 


5.24218 


11.04152 


92 


9 


1.01783 


1.24070 


1,52562 


1.91130 


2.47586 


3.40456 


5.27029 


11. 16352 


91 


10 


1.01983 


1.24319 


1.52889 


1.91588 


2.48288 


3.41697 


5.29869 


11.28822 


90 


11 


1.02184 


1.24570 


1.53217 


1.92047 


2.48993 


3. 42945 


5.32738 


11.41571 


89 


12 


1.02384 


1.24820 


1.53546 


1.92508 


2.49702 


3. 44202 


5.35638 


11.54609 


88 


13 


1.02586 


1.25072 


1.53876 


1.92971 


2.50414 


3.45468 


5.38568 


11.67947 


87 


14 


1.02787 


1.25324 


1.54207 


1.93436 


2.51129 


3.46742 


5.41530 


11.81593 


86 


15 


1.02989 


1.25577 


1.54540 


1.93902 


2.51849 


3.48025 


5.44523 


11.95560 


85 


16 


1.03192 


1.25830 


1.54873 


1.94370 


2.52571 


3.49317 


5.47548 


12.09859 


84 


17 


1.03395 


1.26084 


1.55207 


1.94840 


2.53297 


3.50617 


5.50606 


12.24501 


83 


18 


1.03598 


1.26338 


1.55542 


1.95312 


2.54027 


3.51927 


5.53697 


12.39500 


82 


19 


1.03802 


1.26594 


1.55878 


1.95786 


2.54761 


3.53245 


5.56822 


12.54869 


81 


20 


1.04006 


1.26849 


1.56215 


1. 96261 


2.55498 


3.54573 


5.59981 


12.70620 


80 


21 


1.04211 


1.27106 


1.56554 


1. 96738 


2.56239 


3.55910 


5.63176 


12.86770 


79 


22 


1.04416 


1.27363 


1.56893 


1.97217 


2. 56984 


3.57257 


5. 66406 


13.03333 


78 


23 


1.04621 


1.27621 


1.57233 


1.97698 


2.57732 


3.58613 


5. 69671 


13.20325 


77 


24 


1.04827 


1.27879 


1.57575 


1.98181 


2.58484 


3.59978 


5.72974 


13.37764 


76 


25 


1.05033 


1.28138 


1.57917 


1.98666 


2.59240 


3.61354 


5.76314 


13.55667 


75 


26 


1.05240 


1.28398 


1.58261 


1.99152 


2. 60000 


3.62739 


5.79692 


13.74053 


74 


27 


1.05447 


1.28658 


1.58605 


1.99641 


2. 60764 


3. 64134 


5.83109 


13.92941 


73 


28 


1.05655 


1.28919 


1.58951 


2.00131 


2.61532 


3.65538 


5. 86565 


14.12354 


72 


29 


1.05863 


1.29181 


1.59298 


2.00624 


2.62303 


3.66953 


5. 90061 


14.32312 


71 


30 


1.06071 


1.29443 


1.59646 


2.01118 


2. 63079 


3.68379 


5.93598 


14.52839 


70 


31 


1.06280 


1.29706 


1.59995 


2.01614 


2. 63859 


3.69814 


5.97176 


14.73961 


69 


32 


1.06489 


1.29970 


1.60345 


2.02113 


2. 64642 


3.71260 


6. 00797 


14.95703 


€8 


33 


1.06699 


1.30234 


1.60696 


2.02613 


2.65430 


3.72717 


6.04460 


15. 18093 


67 


34 


1.06909 


1.30499 


1.61048 


2.03115 


2.66222 


3.74185 


6.08167 


15.41160 


66 


35 


1.07120 


1.30765 


1.61401 


2.03619 


2.67018 


3.75663 


6. 11919 


15.64936 


65 


36 


1.07331 


1.31031 


1.61756 


2.04125 


2.67818 


3.77152 


6. 15716 


15.89454 


64 


37 


1.07542 


1.31298 


1.62112 


2.04634 


2.68623 


3.78652 


6. 19560 


16.14750 


63 


38 


1.07754 


1.31566 


1.62468 


2.05144 


2.69432 


3.80163 


6.23450 


16.40860 


62 


39 


1.07967 


1.31835 


1.62826 


2.05656 


2.70245 


3.81686 


6.27388 


16.67826 


61 


40 


1.08179 


1.32104 


1.63185 


2.06171 


2.71062 


3.83220 


6.31375 


16.95689 


60 


41 


1.08393 


1.32374 


1.63545 


2.06687 


2.71884 


3.84766 


6.35412 


17.24495 


59 


42 


1.08606 


1.32644 


1.63907 


2.07206 


2.72710 


3.86324 


6.39499 


17.54294 


58 


43 


1.08821 


1.32916 


1.64269 


2.07727 


2.73540 


3.87893 


6.43638 


17.85137 


57 


44 


1.09035 


1.33187 


1.64633 


2.08250 


2.74375 


3.89474 


6.47830 


18. 17081 


56 


45 


1.09250 


1.33460 


1.64998 


2.08775 


2.75215 


3.91068 


6.52076 


18.50185 


55 


46 


1.09466 


1.33734 


1.65364 


2. 09302 


2.76059 


3. 92674 


6.56376 


18.84513 


54 


47 


1.09682 


1.34008 


1.65731 


2.09831 


2.76907 


3.94292 


6.60732 


19.20136 


53 


48 


1.09899 


1.34283 


1.66099 


2. 10363 


2.77761 


3.95923 


6.65144 


19.57128 


52 


49 


1.10116 


1.34558 


1.66469 


2. 10896 


2.78619 


3.97566 


6.69615 


19.95569 


51 


50 


1.10333 


1.34834 


1.66840 


2. 11432 


2.79481 


3.99222 


6.74145 


20.35547 


50 
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700 


600 
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300 


200 


100 


000 
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Table LV . — Natural tangents and cotangents of angles in mils — Continued 



Tan 


800 


900 


1000 


1100 


1200 


1300 


1400 


1500 


Mila 


50 


1.10333 


1.34834 


1.66840 


2.11432 


2.79481 


3.99222 


6.74145 


20.35547 


50 


51 


1.10551 


1.35111 


1.67212 


2. 11970 


2.80349 


4.00892 


6.78736 


20.77155 


49 


52 


1. 10769 


1.35389 


1.67585 


2. 12511 


2.81221 


4.02574 


6.83387 


21.20495 


48 


53 


1. 10988 


1.35668 


1. 67960 


2. 13053 


2. 82098 


4.04270 


6.88102 


21.65678 


47 


54 


1.11208 


1.35947 


1.68336 


2. 13598 


2.82980 


4.05980 


6.92881 


22.12824 


46 


55 


1. 11427 


1.36227 


1.68713 


2. 14146 


2.83867 


4.07703 


6.97725 


22.62064 


45 


56 


1.11648 


1.36508 


1.69091 


2. 14695 


2.84758 


4.09440 


7.02637 


23. 13541 


44 


57 


1.11868 


1.36789 


1.69470 


2. 15247 


2.85655 


4. 11191 


7.07616 


23.67410 


43 


58 


1. 12090 


1.37071 


1.69851 


2. 15801 


2.86557 


4. 12956 


7. 12665 


24.23844 


42 


59 


1. 12312 


1.37354 


1. 70233 ’ 


2.16358 


2.87464 


4. 14736 


7. 17785 


24.83028 


41 


60 


1. 12534 


1.37638 


1.70616 


2. 16917 


2.88376 


4. 16530 


7.22978 


25.45170 


40 


61 


1. 12757 


1.37923 


1.71001 


2. 17478 


2.89293 


4. 18339 


7.28245 


26. 10497 


39 


62 


1. 12980 


1.38208 


1.71387 


2. 18042 


2.90215 


4.20163 


7.33588 


26.79261 


38 


63 


1. 13203 


1.38494 


1.71774 


2. 18608 


2.91143 


4.22002 


f. 39009 


27.51739 


37 


64 


1. 13428 


1.38781 


1.72163 


2. 19176 


2.92076 


4.23856 


7.44509 


28.28^43 


36 


65 


1.13652 


1.39069 


1.72552 


2. 19748 


2.93014 


4.25725 


7.50089 


29.09116 


35 


66 


1. 13878 


1.39357 


1.72944 


2.20321 


2.93958 


4.27611 


7.55753 


29.94745 


34 


67 


1. 14103 


1.39646 


1.73336 


2.20897 


2. 94908 


4.29512 


7. 61501 


30.85561 


33 


68 


1. 14330 


1.39936 


1.73730 


2.21475 


2.95862 


4.31430 


7.67336 


31.82052 


32 


69 


1. 14556 


1.40227 


1.74125 


2.22056 


2.96823 


4.33363 


7.73259 


32.84765 


31 


70 


1. 14784 


1.40519 


1.74522 


2. 22640 


2.97789 


4.35313 


7.79273 


33.94324 


30 


71 


1.15011 


1.40811 


1.74919 


2.23226 


2. 98760 


4.37280 


7.85380 


35. 11436 


29 


72 


1. 15240 


1.41104 


1.75319 


2.23815 


2.99738 


4.39264 


7.91581 


36.36911 


28 


73 


1. 15469 


1.41399 


1.75719 


2.24406 


3. 00721 


4. 41266 


7.97880 


37.71678 


27 


74 


1. 15698 


1.41693 


1.76121 


2.25000 


3.01710 


4.43284 


8.04278 


39. 16809 


26 


75 


1. 15928 


1.41989 


1.76525 


2. 25596 


3.02704 


4.45320 


8. 10779 


40.73548 


25 


76 


1. 16158 


1.42286 


1.76929 


2.26196 


3.03705 


4.47374 


8.17383 


42.43346 


24 


77 


1. 16389 


1.42583 


1.77336 


2.26797 


3. 04712 


4.49446 


8.24094 


44.27907 


23 


78 


1. 16620 


1.42881 


1.77743 


2.27402 


3.05725 


4.51537 


8.30915 


46.29242 


22 


79 


1. 16852 


1.43180 


1.78152 


2.28009 


3.06743 


4.53646 


8.37848 


48.49749 


21 


80 


1. 17085 


1.43480 


1.78563 


2.28619 


3.07768 


4.55774 


8.44896 


50.92304 


20 


81 


1. 17318 


1.43781 


1.78975 


2.29232 


3.08800 


4.57921 


8.52062 


53.60387 


19 


82 


1. 17552 


1.44082 


1.79388 


2.29847 


3.09837 


4.60088 


8.59348 


56.58253 


18 


83 


1.17786 


1.44385 


1.79803 


2.30465 


3. 10881 


4.62274 


8.66759 


59.91159 


17 


. 84 


1.18020 


1.44688 


1.80219 


2.31086 


3. 11931 


4.64480 


8.74297 


63.65674 


16 


85 


1.18256 


1.44992 


1.80637 i 


2.31710 


3. 12988 


4.66707 


8.81965 


67.90120 


15 


86 


1.18491 


1.45297 


1.81056 


2.32337 


3. 14051 


4.68954 


8.89768 


72.75196 


14 


87 


1.18728 


1.45603 


1.81477 


2.32966 


3. 15121 


4.71221 


8.97708 


78.34895 


13 


88 


1.18964 


1.45910 


1.81899 | 


2.33599 


3. 16197 


4.73510 


9. 05789 


84.87871 


12 


89 


1.19203 


1.46217 


1.82323 


2.34234 


3. 17280 


4.75820 


9.14015 


92.59564 


11 


90 


1.19440 


1.46526 


1.82748 


2.34873 


3. 18370 


4.78152 


9.22390 


101.8559 


10 


91 


1.19678 


1.46835 


1.83175 


2.35514 


3. 19467 


4.80506 


9.30918 


113.1739 


9 


92 


1. 19917 


1.47146 


1.83604 


2.36158 


3.20570 


4.82882 


9.39603 


127.3213 


8 


93 


1.20157 


1.47457 


1.84033 


2.36805 


3.21681 


4.85280 


9.48451 


145.5108 


7 


94 


1.20397 


1.47769 


1.84465 


2.37455 


3.22798 


4.87702 


9.57464 


169.7633 


6 


95 


1.20638 


1.48082 


1.84898 


2.38109 


3.23923 


4.90147 


9.66649 


203.7167 


5 


96 


1.20879 


1.48396 


1.85333 


2.38765 


3.25055 


4. 92616 


9.76009 


254.6466 


4 


97 


1.21121 


1.48711 


1.85769 


2.39424 


3.26194 


4.95108 


9.85551 


339.5296 


3 


98 


1.21364 


1.49026 


1.86206 


2. 40087 


3.27341 


4.97625 


9.95279 


509.2952 


2 


99 


1.21607 


1.49343 


1.86646 


2.40753 


3.28495 


5.00167 


10.0520 


1018.591 


1 


100 


1.21850 


1.49661 


1.87087 


2.41421 


3.29G56 


5.02734 


10. 1532 


oc 


0 


MiLs 

i 


700 


600 


500 


400 


300 


200 


100 


000 
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By order of the Secretary of War: 



Official: 

J. A. ULIO, 

Major General, 

The Adjutant General. 



G. C. MARSHALL, 
Chief of Staff. 
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TECHNICAL MANUAL 
SURVEYING TABLES 

Changes! WAR DEPARTMENT, 

No. 2 / Washington 25, D. C., 7 September 1944. 

TM 5-236, 10 July 1940, is changed as follows: 

SUMMARY OF TABLES 

* # * * * * # o 

Table Vm. — Coefficients for temperature corrections, barometric: Barometric 
coefficients to four places of decimals for every ten degrees from 0° to 180° 
Fahrenheit. 

******* 

Table VIII (Superseded) 

COEFFICIENTS (C) FOR TEMPERATURE CORRECTIONS, 

BAROMETRIC 

(Argument (*+*') = sum of temperatures in degrees Fahrenheit at the two stations) 



i+t' 

(Fahrenheit) 


Coefficient 

C 


t+r 

(Fahrenheit) 


Coefficient 

r 


t+r 

(Fahrenheit) 


Coefficient 

C 


O 




o 




■61 




0 


-0. 1024 


60 


-0. 0380 


Wm 


+ 0. 0262 




-0. 0915 


70 


-0. 0273 


mSM 


+ 0. 0368 


■■ 


-0. 0806 


80 


-0. 0166 


140 


+ 0. 0472 


HBa: 


^0. 0698 


90 


-0. 0058 


150 


+ 0. 0575 


40 


-0. 0592 


100 


-'-0. 0049 


160 
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Table I. — Common logarithms of numbers: Table, to five places of decimals 
for all natural numbers from 1 to 1,000, with column of proportional parts; intro- 
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Table II. — Common logarithms of circular functions: Table to five places of 
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Table VII. Elevations above sea level from barometer readings: Altitudes 
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Table VIII. — Coefficients for temperature corrections, barometric: Baro- 
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the conversion of Greenwich to U. S. time zones. 
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altitudes up to 90°, with column of differences for single minutes; also table of 
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0° to 49° Centigrade (or 32° to 120.2° Fahrenheit), with conversion formulae. 

Table XXVII. — Common logarithms of versed sines and external secants: 
Common logarithms to six places of decimals for every sexagesimal minute of the 
quadrant, with column of differences for single seconds. 

Table XXVHI. — Natural versed sines and external secants: Table to five 

places of decimals for every sexagesimal minute of the quadrant. 
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Table XXIX. — Methods of expressing gradients: Comparison of five different 
methods of expressing slope. 

Table XXX. — Differences in elevation for given horizontal distances and 
gradients from 0° to 30°: Table of values to five places, with explanation and 
example. 

Table XXXI. — Differences in elevation for given slope distances and gradients 
from 0° to 30°: Table of values to five places. 

Table XXXII.^-Horizontal distances fd^r given slope distances and gradients 
from 0° to 30°: Table of values to five places. ’ 

Table XXXIII. — Reduction to the horizontal of distances paced on slopes: 
Table of values to one place for 100 to 900 paces, and slopes of 0° to 30°, with 
explanation and example. 

Table XXXIV. — Radii and their logarithms: Natural values and logarithms 
to five places for each degree of curvature from 0° to 40°, with brief explanation 
and example. 

Table XXXV. — Tangent offsets and middle ordinates: Table of values to 

three places, from 0° to 41°; gives functions for every two minutes from 0° to 6°, 
and for ten and twenty minute intervals for the remainder of the range; with 
short explanation. 

Table XXXVI. — Tangents and externals for 1° curves: Table of values to 
two places for every ten minutes from 0° to 120°, with explanation. 

Table XXXVII. — Corrections for tangents and externals: To be used in con- 
junction with Table XXXVI for obtaining accurate tangents; contains explanation 
and example. 

Table XXXVIII. — Long chords and actual arcs: Values of long chords and 
corresponding actual arcs for every ten minutes for degrees of curvature from 
0° to 20°. 

Table XXXIX. — Corrections for subchord lengths: Table of corrections three 
places for subchords up to 50 feet on curves of from 3° to 50°, with explanation 
and example. 

Table XL. — Circles: Circumferences and areas corresponding to diameters by 
tenths from 0 to 100 units, with table of corrections for diameters up to five 
places of decimals; contains example of use. 

Table XLI. — Squares, cubes, square roots, and cube roots: Tabular values to 
four places of decimals for all natural numbers from 1 to 1,000 with explanation 
and example. 

Table XLII. — Conversion of inches and sixteenths to decimals of a foot: Values 
to three places. 

Table XLIII. — Conversion of sixteenths of an inch to decimals of an inch: 
Values to three places. 

Table XLIV. — Map scales in English measure and metric units: Conversion of 
standard English scales to feet per inch, kilometers per inch, etc. 

Table XLV. — Minutes into decimals of a degree: Conversion to five places for 
each ten seconds from 0 to 60 minutes. 

Table XLVI. — Useful constants and formulae: Conversion factors, trigono- 
metric relations, and constants. 

Table XLVII. — Greek alphabet: Letters in symbol and name. 

Table XLVIII. — Lengths of circular arcs for unit radius: Values expressed as 
factors to seven places of decimals to be multiplied by the known radius, for each 
degree up to 180°, with columns of minutes and seconds. 

Table XLIX. — Corrections to 8 for magnification of scale: Corrections in yards 
and decimals to three places per thousand yards. 
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Table L. — Reduction of geographic azimuth to grid azimuth: Corrections for 
conversion. 

Table LI. — Ageton table for meridian determinations: Line of position tables 
for each minute up to 18 (r^ 

Table LII. — Common logarithms of circular functions: Logarithms to five 
places of decimals for every hundredth of a degree of the quadrant. 

Table LUI. — Common logarithms of functions of angles in mils: Logarithms 
to five places of decimals of sines, cosines, tangents, and cotangents, for every mil 
of the quadrant Jr 

Table LIV. — Natural sines and cosines of angles in mils: Table of values to five 
places of decimals for every mil of the quadrant. 

Table LV. — Natural tangents and cotangents of angles in mils: Table of values 
to five places of decimals for every mil of the quadrant. 
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Table I 

COMMON LOGARITHMS OF NUMBERS 

1. Mantissa. — The mantissa or decimal part of a logarithm is always positive, 
and depends only upon the digits of a number. It remains unchanged as long as 
the sequence of the digits remains unchanged. 

2. Characteristic. — a. For numbers greater than unity, the characteristic 
or integral part of the logarithm is one less than the number of integral digits and 
is always positive. Thus: 

Log 1359 = 3.13322 
Log 135.9 = 2.13322 
Log 13.59=1.13322 
Log 1.359=0.13322 

6. For numbers less than unity, the characteristic is negative. It is one more 
than the number of ciphers between the decimal point and the first significant 
figure. Since the mantissa is positive, the negative sign is placed above the 
characteristic to show that it only is negative. Thus: 

Log 0.1359 =7.13322 or 9.13322-10 

Log 0.01359 =2.13322 or 8.13322-10 

Log 0.001359 =3.13322 or 7.13322-10 
Log 0.0001359=4.13322 or 6.13322-10 

3. Multiplication and division of numbers by logarithms. — Since 
logarithms are exponents, the logarithm of a product is the sum of the logarithm 
of the factors. Thus: 

Log 20= log (10X2) =log 10+log 2 = 0.30103+1.00000=1.30103 

Log 2000= log (2X1000)=log 2+log 1000=0.30103 + 3.00000 = 3.301 Q3 

Log 0.2=log (2X0.1) =log 2+log 0.1 = 0.30103 +".00000= 1.30103 = 9.30103-10 

Log 0.02= log (2X0.01) =log 2+log 0.01 = 0.30103 
7.00000=2.30103 = 8.30103—10 

For division, the logarithms of the two numbers are substracted, the divisor 
being subtracted from the dividend. 

4. Powers and roots. — The logarithm of any power of a number is equal to 
the logarithm of the number multiplied by the exponent of the power. The 
logarithm of the root of a number is equal to the logarithm of the number divided 
by the index of the root. 

5. Proportional parts. — Suppose it is required to find the logarithm of 2245.7. 
First find the mantissa for 2245. This is 35122. Next find the mantissa of the 
next greater number, or 2246. This is 35141. The difference is: 

35141 

35122 

19 
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Under the column head “Proportional parts,” find that group headed by 19. 
Since 2245.7 is seven-tenths greater than 2245, find the number opposite 7 in 
this group or 13.3. Add this to the mantissa of 2245 or 

35122 

13.3 

35135. 3=mantissa of 22457. 

The logarithm of 2245.7 is, therefore, 3.351353. 

If it is required to find a number, given a logarithm, the method is reversed. 
Thus, suppose it is required to find the number whose logarithm is 3.35135. 
This mantissa cannot be found in the table. Therefore, find the two mantissas 
between which the given mantissa lies. They are 35122 and 35141. The dif- 
ference between them is 19. The difference between the smaller mantissa and 
that given is — 

35135 

35122 

13 

Then find what number is opposite 13 in the group of proportional parts headed 
by 19. This is found to be 7. The number required is therefore 2245.7. 

Had the given logarithm above been 35136, the difference would have been 14 
instead of 13. Since 14 does not appear in the column of proportional parts, take 
the number closest thereto. In this case 13.3 is closer to 14 than is 15.2, so that 
line would be used giving the number 2245.7, same as above. 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 
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1 




2 




3 




4 




5 




6 




7 




8 
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• 






00 


000 


30 


103 


47 


712 


60 


206 


69 


897 


77 


815 


84 


510 


90 


309 


95 


424 


1 


00 


000 


04 


139 


07 


918 


11 


394 


14 


613 


17 


609 


20 


412 


23 


045 


25 


527 


27 


875 


2 


30 


103 


32 


222 


34 


242 


36 


173 


38 


021 


39 


794 


41 


497 


43 


136 


44 


716 


46 


240 


3 


47 


712 


49 


136 


50 


515 


51 


851 


53 


148 


54 


407 


55 


630 


56 


820 


57 


978 


59 


106 


4 


60 


206 


61 


278 


62 


325 


63 


347 


64 


345 


65 


321 


66 


276 


67 


210 


68 


124 


69 


020 


5 


69 


897 


70 


757 


71 


600 


72 


428 


73 


239 


74 


036 


74 


819 


.75 


587 


76 


343 


77 


085 


6 


77 


815 


78 


533 


79 


239 


79 


934 


80 


618 


81 


291 


81 


954 


82 


607 


83 


251 


83 


886 


7 


84 


510 


85 


126 


85 


733 


86 


332 


86 


923 


87 


606 


88 


081 


88 


649 


89 


209 


89 


763 


8 


90 


309 


90 


849 


91 


381 


91 


908 


92 


428 


92 


942 


93 


450 


93 


952 


94 


448 


94 


939 


0 


95 


424 


95 


904 


96 


379 


96 


848 


97 


313 


97 


772 


98 


227 


98 


677 


99 


123 


99 


564 


10 


00 


000 


00 


432 


00 


860 


01 


284 


01 


703 


02 


119 


02 


531 


02 


038 


03 


342 


03 


743 


11 


04 


139 


04 


532 


04 


922 


05 


308 


05 


690 


06 


070 


06 


446 


06 


819 


07 


188 


07 


555 


12 


07 


918 


08 


279 


08 


636 


08 


991 


09 


342 


09 


691 


10 


037 


10 


380 


10 


721 


11 


059 


13 


11 


394 


11 


727 


12 


057 


12 


386 


12 


710 


13 


033 


13 


354 


13 


672 


13 


988 


14 


301 


14 


14 


613 


14 


922 


15 


229 


15 


534 


15 


836 


16 


137 


16 


435 


16 


732 


17 


026 


17 


319 


15 


17 


609 


17 


898 


18 


184 


18 


469 


18 


752 


19 


033 


19 


312 


19 


590 


19 


866 


20 


140 


16 


20 


412 


20 


683 


20 


952 


21 


219 


21 


484 


21 


748 


22 


011 


22 


272 


22 


531 


22 


789 


17 


23 


045 


23 


300 


23 


553 


23 


805 


24 


065 


24 


304 


24 


551 


24 


797 


25 


042 


25 


285 


18 


25 


527 


25 


768 


26 


007 


26 


245 


26 


482 


26 


717 


26 


951 


27 


184 


27 


416 


27 


646 


19 


27 


875 


28 


103 


28 


330 


28 


556 


28 


780 


29 


003 


29 


226 


29 


447 


29 


667 


29 


885 


20 


30 


103 


30 


320 


30 


535 


30 


750 


30 


963 


31 


175 


31 


387 


31 


597 


31 


806 


32 


015 


21 


32 


222 


32 


428 


32 


634 


32 


838 


33 


041 


33 


244 


33 


445 


33 


646 


33 


846 


34 


044 


22 


34 


242 


34 


439 


34 


635 


34 


830 


35 


025 


35 


218 


35 


411 


35 


603 


35 


793 


35 


984 


23 


36 


173 


36 


361 


36 


549 


36 


736 


36 


922 


37 


107 


37 


291 


37 


475 


37 


658 


37 


840 


24 


38 


021 


38 


202 


38 


382 


38 


561 


38 


739 


38 


917 


39 


094 


39 


270 


39 


445 


39 


620 


25 


39 


794 


39 


967 


40 


140 


40 


312 


40 


483 


40 


654 


40 


824 


40 


993 


41 


162 


41 


330 


26 


41 


497 


41 


664 


41 


830 


41 


996 


42 


160 


42 


325 


42 


488 


42 


651 


42 


813 


42 


975 


27 


43 


136 


43 


297 


43 


457 


43 


616 


43 


775 


43 


933 


44 


091 


44 


248 


44 


404 


44 


560 


28 


44 


716 


44 


871 


45 


025 


45 


179 


45 


332 


45 


484 


45 


637 


45 


788 


45 


939 


46 


090 


29 


46 


240 


46 


389 


46 


538 


46 


687 


46 


835 


46 


982 


47 


129 


47 


276 


47 


422 


47 


567 


30 


47 


712 


47 


857 


48 


001 


48 


144 


48 


287 


48 


430 


48 


572 


48 


714 


48 


855 


48 


906 


31 


49 


136 


49 


276 


49 


415 


49 


554 


49 


693 


49 


831 


49 


969 


50 


106 


50 


243 


50 


379 


32 


50 


515 


50 


651 


50 


786 


50 


920 


51 


055 


51 


188 


51 


322 


51 


455 


51 


587 


51 


720 


33 


51 


851 


51 


983 


52 


114 


52 


244 


52 


375 


52 


504 


52 


634 


52 


763 


52 


892 


53 


020 


34 


53 


148 


53 


275 


53 


403 


53 


529 


53 


656 


53 


782 


53 


908 


54 


033 


54 


158 


54 


283 


35 


54 


407 


54 


531 


54 


654 


54. 


777 


54 


900 


55 


023 


55 


145 


55 


267 


55 


388 


65 


509 


36 


55 


630 


55 


751 


55 


871 


55 


991 


56 


110 


56 


229 


56 


348 


56 


467 


56 


585 


56 


703 


37 


56 


820 


56 


937 


57 


054 


57 


171 


57 


287 


57 


403 


57 


519 


57 


634 


57 


749 


57 


864 


38 


57 


978 


58 


092 


58 


206 


58 


320 


58 


433 


58 


546 


58 


659 


58 


771 


58 


883 


58 


995 


39 


59 


106 


59 


218 


59 


329 


59 


439 


59 


550 


59 


660 


59 


770 


59 


879 


59 


988 


60 


097 


40 


60 


206 


60 


314 


60 


423 


60 


531 


60 


638 


60 


746 


60 


853 


60 


959 


61 


066 


61 


172 


41 


61 


278 


61 


384 


61 


490 


61 


595 


61 


700 


61 


805 


61 


909 


62 


014 


62 


118 


62 


221 


42 


62 


325 


62 


428 


62 


531 


62 


634 


62 


737 


62 


839 


62 


941 


63 


043 


63 


144 


63 


246 


43 


63 


347 


63 


448 


63 


548 


63 


649 


63 


749 


63 


849 


63 


949 


64 


048 


64 


147 


64 


246 


44 


64 


345 


64 


444 


64 


542 


64 


640 


64 


738 


64 


836 


64 


933 


65 


031 


65 


128 


65 


225 


45 


65 


321 


65 


418 


65 


514 


65 


610 


65 


706 


65 


801 


65 


896 


65 


992 


66 


087 


66 


181 


46 


66 


276 


66 


370 


66 


464 


66 


558 


66 


652 


66 


745 


66 


839 


66 


932 


67 


025 


67 


117 


47 


67 


210 


67 


302 


67 


394 


67 


486 


67 


578 


67 


669 


67 


761 


67 


852 


67 


943 


68 


034 


48 


68 


124 


68 


215 


68 


305 


68 


395 


68 


485 


68 


574 


68 


664 


68 


753 


68 


842 


68 


931 


49 


69 


020 


69 


108 


69 


197 


69 


285 


69 


373 


69 


461 


69 


548 


69 


636 


69 


723 


69 


810 


50 


69 


897 


69 


984 


70 


070 


70 


157 


70 


243 


70 


329 


70 


415 


70 


501 


70 


586 


70 


672 


N. 


L. 


0 




1 




2 




3 




4 




5 




6 




7 




8 




9 



8 



Google 



Original from 

UNIVERSITY OF CALIFORNIA 





SURVEYING TABLES 



TM 5-236 



Digitized by 



Table I. — Common logarithms of numbers — Continued 



N. 


L. 


0 




1 




2 




3 




4 




5 




6 




7 




8 




9 


50 


69 


897 


69 


984 


70 


070 


70 


157 


70 


243 


70 


329 


70 


415 


70 


501 


70 


586 


70 


672 


51 


70 


757 


70 


842 


70 


927 


71 


012 


71 


096 


71, 


181 


71 


265 


71 


349 


71 


433 


71 


517 


52 


71 


600 


71 


684 


71 


767 


71 


850 


71 


933 


72 


016 


72 


099 


72 


181 


72 


263 


72 


346 


53 


72 


428 


72 


509 


72 


591 


72 


673 


72 


754 


72 


835 


72 


916 


72 


997 


73 


078 


73 


159 


54 


73 


239 


73 


320 


73 


400 


73 


480 


73 


560 


73 


640 


73 


719 


73 


799 


73 


878 


73 


957 


55 


74 


036 


74 


115 


74 


194 


74 


273 


74 


351 


74 


429 


74 


507 


74 


586 


74 


663 


74 


741 


56 


74 


819 


74 


896 


74 


974 


75 


051 


75 


128 


75 


205 


75 


282 


75 


358 


75 


435 


75 


511 


57 


75 


587 


75 


664 


75 


740 


75 


815 


75 


891 


75 


967 


76 


042 


76 


118 


76 


193 


76 


268 


58 


76 


343 


76 


418 


76 


492 


76 


567 


76 


641 


76 


716 


76 


790 


76 


864 


76 


938 


77 


012 


59 


77 


085 


77 


159 


77 


232 


77 


305 


77 


379 


77 


452 


77 


525 


77 


597 


77 


670 


77 


743 


60 


77 


815 


77 


887 


77 


960 


78 


032 


78 


104 


78 


176 


78 


247 


78 


319 


78 


390 


78 


462' 


61 


78 


533 


78 


604 


78 


675 


78 


746 


78 


817 


78 


888 


78 


958 


79 


029 


79 


099 


79 


169 


62 


79 


239 


79 


309 


79 


379 


79 


449 


79 


518 


79 


588 


79 


657 


79 


727 


79 


796 


79 


865 


63 


79 


934 


80 


003 


80 


072 


80 


140 


80 


209 


80 


277 


80 


346 


80 


414 


80 


482 


80 


550 


64 


80 


618 


80 


686 


80 


754 


80 


821 


80 


889 


80 


956 


81 


023 


81 


090 


81 


158 


81 


224 


65 


81 


291 


81 


358 


81 


425 


81 


491 


81 


558 


81 


624 


81 


690 


81 


757 


81 


823 


81 


889 


66 


81 


954 


82 


020 


82 


086 


82 


151 


82 


217 


82 


282 


82 


347 


82 


413 


82 


478 


82 


543 


67 


82 


607 


82 


672 


82 


737 


82 


802 


82 


866 


82 


930 


82 


995 


83 


059 


83 


123 


83 


187 


68 


83 


251 


83 


315 


83 


378 


83 


442 


83 


506 


83 


569 


83 


632 


83 


696 


83 


759 


83 


822 


69 


83 


885 


83 


948 


84 


Oil 


84 


073 


84 


136 


84 


198 


84 


261 


84 


323 


84 


386 


84 


448 


70 


84 


510 


84 


572 


84 


634 


84 


696 


84 


757 


84 


819 


84 


880 


84 


942 


85 


003 


85 


065 


71 


85 


126 


85 


187 


85 


248 


85 


309 


85 


370 


85 


431 


85 


491 


85 


552 


85 


612 


85 


673 


72 


85 


733 


85 


794 


85 


854 


85 


914 


85 


974 


86 


034 


86 


094 


86 


153 


86 


213 


86 


273 


73 


86 


332 


86 


392 


86 


451 


86 


510 


86 


570 


86 


629 


86 


688 


86 


747 


86 


806 


86 


864 


74 


86 


923 


86 


982 


87 


040 


87 


099 


87 


157 


87 


216 


87 


274 


87 


332 


87 


390 


87 


448 


75 


87 


506 


87 


564 


87 


622 


87 


679 


87 


737 


87 


795 


87 


852 


87 


910 


87 


967 


88 


024 


76 


88 


081 


88 


138 


88 


195 


88 


252 


88 


309 


88 


366 


88 


423 


88 


480 


88 


536 


88 


593 


77 


88 


649 


88 


705 


88 


762 


88 


818 


88 


874 


88 


930 


88 


986 


89 


042 


89 


098 


89 


154 


78 


89 


209 


89 


265 


89 


321 


89 


376 


89 


432 


89 


487 


89 


542 


89 


597 


89 


653 


89 


708 


79 


89 


763 


89 


818 


89 


873 


89 


927 


89 


982 


90 


037 


90 


091 


90 


146 


90 


200 


90 


255 


80 


90 


309 


90 


363 


90 


417 


90 


472 


90 


526 


90 


580 


90 


634 


90 


687 


90 


741 


90 


795 


81 


90 


849 


90 


902 


90 


956 


91 


009 


91 


062 


91 


116 


91 


169 


91 


222 


91 


275 


91 


328 


82 


91 


381 


91 


434 


91 


487 


91 


540 


91 


593 


91 


645 


91 


698 


91 


751 


91 


803 


91 


855 


83 


91 


908 


91 


960 


92 


012 


92 


065 


92 


117 


92 


169 


92 


221 


92 


273 


92 


324 


92 


376 


84 


92 


428 


92 


480 


92 


531 


92 


583 


92 


634 


92 


686 


92 


737 


92 


788 


92 


840 


92 


891 


85 


92 


942 


92 


993 


93 


044 


93 


095 


93 


146 


93 


197 


93 


247 


93 


298 


93 


349 


93 


399 


86 


93 


450 


93 


500 


93 


551 


93 


601 


93 


651 


93 


702 


93 


752 


93 


802 


93 


852 


93 


902 


87 


93 


952 


94 


002 


94 


052 


94 


101 


94 


151 


94 


201 


94 


250 


94 


300 


94 


349 


94 


399 


88 


94 


448 


94 


498 


94 


547 


94 


596 


94 


645 


94 


694 


94 


743 


94 


792 


94 


841 


94 


890 


89 


94 


939 


94 


988 


95 


036 


95 


085 


95 


134 


95 


182 


95 


231 


95 


279 


95 


328 


95 


376 


00 


95 


424 


95 


472 


95 


521 


95 


569 


95 


617 


95 


665 


95 


713 


95 


761 


95 


809 


95 


856 


91 


95 


904 


95 


952 


95 


999 


96 


047 


96 


095 


96 


142 


96 


190 


96 


237 


96 


284 


96 


332 


92 


96 


379 


96 


426 


96 


473 


96 


520 


96 


567 


96 


614 


96 


66l 


96 


708 


96 


755 


96 


802 


93 


96 


848 


96 


895 


96 


942 


96 


988 


97 


035 


97 


081 


97 


128 


97 


174 


97 


220 


97 


267 


94 


97 


313 


97 


359 


97 


405 


97 


451 


97 


497 


97 


543 


97 


589 


97 


635 


97 


681 


07 


727 


95 


97 


772 


97 


818 


97 


864 


97 


909 


97 


955 


98 


000 


98 


046 


98 


091 


98 


137 


96 


182 


96 


98 


227 


98 


272 


98 


318 


98 


363 


98 


408 


98 


453 


98 


498 


98 


543 


98 


588 


98 


632 


97 


98 


677 


98 


722 


98 


767 


98 


811 


98 


856 


98 


900 


98 


945 


98 


989 


99 


034 


99 


078 


98 


99 


123 


99 


167 


99 


211 


99 


255 


99 


300 


99 


344 


99 


388 


99 


432 


99 


476 


99 


520 


99 


99 


564 


99 


607 


99 


651 


99 


695 


99 


739 


99 


782 


99 


826 


99 


870 


99 


913 


99 


957 


100 


00 


000 


00 


043 


00 


087 


00 


130 


00 


173 


00 


217 


00 


260 


00 


303 


00 


346 


00 
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N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


100 


00 000 


043 


087 


130 


173 


217 


260 


303 


346 


389 










101 


432 


475 


518 


561 


604 


647 


689 


732 


775 


817 




44 


43 


42 


102 


860 


903 


945 


988 


*030 


,072 


,115 


,157 


*199 


,242 


1 


4/4 


4/3 


4,2 


103 


01 284 


326 


368 


410 


452 


494 


536 


578 


620 


662 


2 


8/8 


8/6 


8,4 
























3 


13/2 


12/9 


12,6 


104 


703 


745 


787 


828 


870 


912 


953 


995 


,036 


.078 


4 


17/6 


17/2 

21/5 


16/8 


105 


02 119 


160 


202 


243 


284 


325 


366 


407 


449 


490 


5 


22/0 


21,0 


106 


531 


572 


612 


653 


694 


735 


776 


816 


867 


898 


6 


26/4 


25/8 


25/2 
























7 


30/8 


30/1 


29/4 


107 


938 


979 


,019 


,060 


,100 


,141 


,181 


,222 


,262 


,302 


8 


35/2 


34/4 


33/6 


108 


03 342 


3S3 


423 


463 


503 


543 


583 


623 


6G3 


703 


9 


39/6 


38/7 


37,8 


109 


743 


782 


822 


862 


902 


941 


981 


.021 


,0iX) 


.100 




110 


04 139 


179 


218 


258 


297 


336 


376 


415 


454 


493 










111 


532 


571 


610 


650 


689 


727 


766 


805 


844 


883 




41 


40 


39 


112 


922 


961 


999 ,038 


,077 


.115 


,154 


,192 


,231 


,269 




4/1 

8/2 


4/0 

8/0 


3/9 

7,8 


113 


05 308 


346 


386 


423 


461 


500 


538 


576 


614 


652 


1 

2 


114 


690 


729 


767 


805 


843 


881 


918 


956 


994 


,032 


3 


12/3 

16/4 

20/5 

24/6 


12/0 

16/0 

20/0 

24/0 


11/7 

15/6 

19,5 

23/4 


115 


06 070 


108 


145 


183 


221 


258 


296 


333 


371 


408 


4 


116 


446 


483 


521 


558 


595 


633 


670 


707 


744 


781 


5 

6 


117 


819 


856 


893 


930 


967 


,004 


,041 


,078 


,115 


,151 


7 

8 
9 


28/7 

32/S 

36/9 


28/0 

32/0 

36/0 


27,3 

31,2 

35/1 


118 


07 188 


225 


262 


298 


335 


372 


408 


445 


482 


518 


119 


555 


591 


628 


664 


700 


737 


773 


809 


846 


882 


120 


918 


954 


990 


,027 


.063 


,099 


.135 


,171 


,2C7 


,243 










121 


08 279 


314 


350 


386 


422 


458 


493 


529 


565 


600 




38 


37 


SO 


122 


636 


672 


707 


743 


778 


814 


849 


884 


920 


955 




3/8 

7/6 


3/7 

7/4 


3/6 

7/2 


123 


991 


*026 


.061 


,096 


,132 


,167 


,202 


,237 


*272 


.307 


1 

2 


124 


09 342 


377 


412 


447 


482 


517 


552 


587 


621 


656 


3 


11/4 

15/2 

19/0 

22/8 


11/1 

14/8 

18/5 

22/2 


10,8 

14/4 

18/0 

21,6 


125 


691 


726 


760 


795 


830 


864 


899 


934 


968 


*003 




126 


10 037 


072 


106 


140 


175 


209 


243 


278 


312 


346 


0 

6 


127 


380 


415 


449 


483 


517 


551 


585 


619 


653 


687 


7 

8 
G 


26/6 

30/4 

34/2 


25/9 

29/6 

33/3 


25/2 

28/8 

32/4 


128 


721 


755 


789 


823 


857 


890 


924 


958 


992 


,025 


129 


11 059 


093 


126 


160 


193 


227 


261 


294 


327 


361 


p 


130 


394 


428 


461 


494 


528 


561 


594 


628 


661 


694 










131 


727 


760 


793 


826 


860 


893 


926 


959 


992 *024 




35 


34 


33 


132 


12 057 


090 


123 


156 


189 


222 


254 


287 


320 


352 


1 


3/5 

7/0 


3/4 

6/8 


3/3 

6/6 


133 


385 


418 


450 


483 


516 


548 


581 


613 


646 


678 


1 

2 


134 


710 


743 


775 


808 


840 


872 


905 


937 


969 


,001 


3 

A 


10/5 

14/0 

17/5 

21/0 


10/2 

13/6 

17/0 

20/4 


9/9 

13/2 

16/5 

19,8 


135 


13 033 


066 


098 


130 


162 


194 


226 


258 


290 


322 


4 

K 


136 


354 


386 


418 


450 


481 


513 


545 


577 


609 


640 


O 

6 


137 


672 


704 


735 


767 


799 


830 


862 


893 


925 


956 


7 

8 
9 


24/5 

28/0 

31/5 


23/8 

27/2 

30/6 


23/1 

26/4 

29/7 


138 


988 


,019 


,051 


,082 


,114 


,145 


,176 ,208 ,239 


*270 


139 


14 301 


333 


364 


395 


426 


457 


489 


520 


551 


582 


140 


613 


644 


675 


706 


737 


768 


799 


829 


860 


891 










141 


922 


953 


983 ,014 ,045 


,076 


,106 


,137 


,168 


,198 




32 


31 


10 


142 


15 229 


259 


290 


320 


351 


381 


412 


442 


473 


503 




3/2 

6/4 


3/1 

6/2 


3/0 

6,0 


143 


534 


564 


594 


625 


655 


685 


715 


746 


776 


806 


1 

2 


144 


836 


866 


897 


927 


957 


987 ,017 


.047 .077 


,107 


3 

A 


9/6 

12/8 

16/0 

19/2 


9/3 

12/4 

15/5 

18,6 


9/0 

12,0 

15/0 

18/) 


145 


16 137 


167 


197 


227 


256 


286 


316 


346 


376 


406 


T 

K 


146 


435 


465 


495 


524 


554 


584 


613 


643 


673 


702 


O 

6 


147 


732 


761 


791 


820 


860 


879 


909 


938 


967 


997 


7 

8 
9 


22/4 

25/6 

28/8 


21,7 

24/8 

27/9 


21/0 

24/0 

27/0 


148 


17 026 


056 


085 


114 


143 


173 


202 


231 


260 


289 


149 


319 


348 


377 


406 


435 


464 


493 


522 


551 


580 




150 


609 


638 


667 


696 


725 


754 


782 


811 


840 


869 
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0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


17 


609 


638 


667 


696 


725 


754 


782 


811 


840 


869 




898 


926 


955 


984 


,013 


,041 


,070 


,099 


*127 


,156 


i -* 

00 


184 


213 


241 


270 


298 


327 


355 


384 


412 


441 




469 


498 


526 


554 


583 


611 


639 


667 


696 


724 




752 


780 


808 


837 


865 


893 


921 


949 


977 


,005 


19 


033 


061 


089 


117 


145 


173 


201 


229 


257 


285 




312 


340 


368 


396 


424 


451 


479 


507 


535 


562 




590 


618 


645 


673 


700 


728 


756 


783 


811 


838 




866 


893 


921 


948 


976 


,003 


,030 


,058 


,085 


,112 


20 


140 


167 


194 


222 


249 


276 


303 


330 


358 


385 




412 


439 


466 


493 


520 


548 


575 


602 


629 


656 




683 


710 


737 


763 


790 


817 


844 


871 


898 


925 




952 


978 


,005 


,032 


*059 


,085 


,112 


,139 


*165 


*192 


21 


219 


245 


272 


299 


325 


352 


378 


405 


431 


458 




484 


511 


537 


564 


590 


617 


643 


669 


696 


722 




748 


775 


801 


827 


854 


880 


906 


932 


958 


985 


22 


Oil 


037 


063 


089 


115 


141 


167 


194 


220 


246 




272 


298 


324 


350 


376 


401 


427 


453 


479 


505 




531 


557 


583 


608 


634 


660 


686 


712 


737 


763 




789 


814 


840 


866 


891 


917 


943 


968 


994 


,019 


23 


045 


070 


096 


121 


147 


172 


198 


223 


249 


274 




300 


325 


350 


376 


401 


426 


452 


477 


502 


528 




553 


578 


603 


629 


654 


679 


704 


729 


754 


779 




805 


830 


855 


880 


905 


930 


955 


980 


,005 


,030 


24 


055 


080 


105 


130 


155 


180 


204 


229 


254 


279 




304 


329 


353 


378 


403 


428 


452 


477 


502 


527 




551 


576 


601 


625 


650 


674 


699 


724 


748 


773 




797 


822 


846 


871 


895 


920 


944 


969 


993 


,018 


25 


042 


066 


091 


115 


139 


164 


188 


212 


237 


261 




285 


310 


334 


358 


382 


406 


431 


455 


479 


503 




527 


551 


575 


600 


624 


648 


672 


696 


720 


744 




768 


792 


816 


840 


864 


888 


912 


935 


959 


983 


26 


007 


031 


055 


079 


102 


126 


150 


174 


198 


221 




245 


269 


293 


316 


340 


364 


387 


411 


435 


458 




482 


505 


529 


553 


576 


600 


623 


647 


670 


694 




717 


741 


764 


788 


811 


834 


858 


881 


905 


928 




951 


975 


998 


*021 


,045 


,068 


,091 


*114 


*138 


,161 


27 


184 


207 


231 


254 


277 


300 


323 


346 


370 


393 




416 


439 


462 


485 


508 


531 


554 


577 


600 


623 




646 


669 


692 


715 


738 


761 


784 


807 


830 


852 




875 


898 


921 


944 


967 


989 


,012 


,035 


,058 


*081 


28 


103 


123 


149 


171 


194 


217 


240 


262 


285 


307 




330 


353 


375 


398 


421 


443 


466 


488 


611 


533 




556 


578 


601 


623 


646 


668 


691 


713 


735 


758 




780 


803 


825 


847 


870 


892 


914 


937 


959 


981 


29 


003 


026 


048 


070 


092 


115 


137 


159 


181 


203 




226 


248 


270 


292 


314 


336 


358 


380 


403 


425 



447 469 491 613 535 

667 688 710 732 764 

885 907 929 951 973 



557 579 601 623 645 
776 798 820 842 863 
994 *016 *038 *060 *081 



30 103 125 146 168 190 



211 233 255 276 298 



L . 0 



2 3 4 1 5 6 7 



8 



9 



11 





Qle 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


m 


30 103 


125 


146 


168 


190 


211 


233 


255 


276 


298 






201 


320 


341 


383 


384 


406 


428 


449 


471 


492 


514 


22 


21 


202 


535 


557 


578 


600 


621 


643 


664 


685 


707 


728 




2/2 2/1 
4/4 4/2 


203 


750 


771 


792 


814 


835 


856 


878 


899 


920 


942 


2 


204 


963 


984 


*006 


*027 


*048 


*069 


*091 


*112 


*133 


*154 


3 

4 


6/6 6/3 

8/8 8/4 

11/0 10/5 
13/2 12/6 


205 


31 175 


197 


218 


239 


260 


281 


302 


323 


345 


366 


K 


206 


387 


408 


429 


450 


471 


492 


513 


534 


555 


576 


6 


207 


597 


618 


639 


660 


681 


702 


723 


744 


765 


785 


7 

8 
9 


15/4 14/7 
17/6 16/8 
19/8 18/9 


208 


806 


827 


848 


869 


890 


911 


931 


952 


973 


994 


209 


32 015 


035 


056 


077 


098 


118 


139 


160 


181 


201 


111 


222 


243 


263 


284 


305 


325 


346 


366 


387 


408 






211 


428 


449 


469 


490 


510 


531 


552 


672 


593 


613 




20 


212 


634 


654 


675 


695 


715 


736 


756 


777 


797 


818 




1 

2 


2/0 

4/0 


213 


838 


858 


879 


899 


619 


940 


960 


980 


*001 


*021 




214 


33 041 


062 


082 


102 


122 


143 


163 


183 


203 


224 


3 

A 


6/0 

8/0 

10/0 

12/0 


215 


244 


264 


284 


304 


328 


345 


365 


385 


405 


425 


5 


216 


445 


465 


486 


506 


526 


546 


566 


586 


606 


626 


6 


217 


646 


666 


686 


706 


726 


746 


766 


786 


806 


826 




7 

8 
9 


14/0 

16/0 

18/0 


218 


846 


866 


885 


905 


925 


945 


965 


985 


*005 


*025 




219 


34 044 


064 


084 


104 


124 


143 


163 


183 


203 


223 




m 


242 


262 


282 


301 


321 


341 


361 


380 


400 


420 






221 


439 


459 


479 


498 


518 


537 


557 


577 


596 


616 




19 


222 


635 


655 


674 


694 


713 


733 


753 


772 


792 


811 




1 

2 


1/9 

3/8 


223 


830 


850 


869 


889 


908 


928 


947 


967 


986 


,005 




224 


35 025 


044 


064 


083 


102 


122 


141 


160 


180 


199 


3 

4 


5/7 

7/6 

9/5 

11/4 


225 


218 


238 


257 


276 


295 


315 


334 


353 


372 


392 


5 


226 


411 


430 


449 


468 


488 


507 


526 


545 


564 


583 


6 


227 


603 


622 


641 


660 


679 


698 


717 


736 


755 


774 




7 

8 
9 


13/3 

15/2 

17/1 


228 


793 


813 


832 


851 


870 


889 


908 


927 


946 


965 




229 


984 


*003 


*021 


*040 


*059 


*078 


*097 


*116 


*135 


.154 




230 


36 173 


192 


211 


229 


248 


267 


286 


305 


324 


342 






231 


361 


380 


399 


418 


436 


455 


474 


493 


511 


530 




18 


232 


549 


568 


586 


605 


624 


642 


661 


680 


698 


717 




1 

2 


1/8 

3/6 


233 


736 


754 


773 


791 


810 


829 


847 


866 


884 


903 




234 


922 


940 


959 


977 


996 


*014 


*033 


*051 


*070 


.088 


3 

4 


5/4 

7/2 

9/0 

10/8 


235 


37 107 


125 


144 


162 


181 


199 


218 


236 


254 


273 


R 


236 


291 


310 


328 


346 


365 


383 


401 


420 


438 


457 


6 


237 


475 


493 


511 


530 


548 


566 


585 


603 


621 


639 




7 

8 
9 


12/6 

14/4 

16/2 


238 


658 


676 


694 


712 


731 


749 


767 


785 


803 


822 




239 


840 


858 


876 


894 


912 


931 


949 


967 


985 


,003 




240 


38 021 


039 


057 


075 


093 


112 


130 


148 


166 


184 






241 


202 


220 


238 


256 


274 


292 


310 


328 


346 


364 




17 


242 


382 


399 


417 


435 


453 


471 


489 


507 


525 


543 


1 


1/7 

3/4 


243 


561 


578 


596 


614 


632 


650 


668 


686 


703 


721 


2 


244 


739 


757 


775 


792 


810 


828 


846 


863 


881 


899 


3 

4 


5/1 

6/8 

8/5 

10/2 


245 


917 


934 


952 


970 


987 


*005 


*023 


*041 


.058 


.076 


5 


246 


39 094 


111 


129 


146 


164 


182 


199 


217 


235 


252 


6 


247 


270 


287 


305 


322 


340 


358 


375 


393 


410 


428 




7 

8 
9 


11/9 

13/6 

15/3 


248 


445 


463 


480 


498 


515 


533 


550 


568 


585 


602 




249 


620 


637 


655 


672 


690 


707 


724 


742 


759 


777 




250 


794 


811 


829 


846 


863 


881 


898 


915 


933 


950 






I N - 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 
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Table I. — Common logarithms of numbers — Continued 



N . 


L . 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop . Tts . 


m 


39 794 


811 


829 


846 


863 


881 


898 


915 


933 


950 






251 


967 


985 


.002 


,019 


,037 


,054 


,071 


,088 


,106 


,123 


18 


252 


40 140 


157 


175 


192 


209 


226 


243 


261 


278 


295 




1,8 

3/6 


253 


312 


329 


343 


364 


381 


398 


415 


432 


449 


466 


1 

2 


254 


483 


500 


518 


535 


552 


569 


586 


603 


620 


637 


3 

A 


6/4 

7,2 

9,0 

10/8 


255 


654 


671 


68 8 


705 


722 


739 


756 


773 


790 


807 




256 


824 


841 


858 


875 


892 


909 


926 


943 


960 


976 


0 

6 


257 


993 


*010 


,027 


,044 


*061 


,078 


,095 


*111 


,128 


,145 


7 

8 
Q 


12/6 

14/4 

16/2 


258 


41 162 


179 


196 


212 


229 


246 


263 


280 


296 


313 


259 


330 


347 


363 


380 


397 


414 


430 


447 


464 


481 


V 


260 


497 


514 


531 


547 


664 


581 


597 


614 


631 


647 






261 


664 


681 


697 


714 


731 


747 


764 


780 


797 


814 




17 


262 


830 


847 


863 


880 


896 


913 


929 


946 


963 


979 


1 


1,7 

3,4 


263 


996 


,012 


,029 


,045 


,062 


,078 


,095 


•111 


,127 


,144 


1 

2 


264 


42 160 


177 


193 


210 


226 


243 


259 


275 


292 


308 


3 


5,1 

6/8 

8/5 

10/2 


265 


325 


341 


357 


374 


390 


406 


423 


439 


455 


472 


4 


266 


488 


504 


521 


537 


553 


570 


586 


602 


619 


635 


O 

6 


267 


651 


667 


684 


700 


716 


732 


749 


765 


781 


797 


7 

8 


11/9 

13/6 

15/3 


268 


813 


830 


846 


862 


878 


894 


911 


927 


943 


959 


269 


975 


991 


,008 


,024 


,040 


,056 


,072 


,088 


,104 


,120 


V 


270 


43 136 


152 


169 


185 


201 


217 


233 


249 


265 


281 






271 


297 


313 


329 


345 


361 


377 


393 


409 


425 


441 




16 


272 


457 


473 


489 


505 


621 


537 


553 


569 


584 


600 


1 

2 


1,8 

3/2 


273 


616 


632 


648 


664 


680 


696 


712 


727 


743 


759 


274 


775 


791 


807 


823 


838 


854 


870 


886 


902 


917 


3 


4,8 

6,4 

8/0 

9/6 


275 


933 


949 


965 


981 


996 


*012 


,028 


,044 


,059 


,075 




276 


44 091 


107 


122 


138 


154 


170 


185 


201 


217 


232 


0 

6 


277 


248 


264 


279 


295 


311 


326 


342 


358 


373 


389 


7 


11/2 

12/8 

14,4 


278 


404 


420 


436 


451 


467 


483 


498 


514 


529 


545 


a 


279 


560 


576 


592 


607 


623 


638 


654 


669 


685 


700 


V 


280 


716 


731 


747 


762 


778 


793 


809 


824 


840 


855 






281 


871 


886 


902 


917 


932 


948 


963 


979 


994 ,010 ! 




16 


282 


45 025 


040 


056 


071 


086 


102 


117 


133 


148 


163 




1,5 

3/0 


283 


179 


194 


209 


225 


240 


255 


271 


286 


301 


317 


1 

2 


284 


332 


347 


362 


378 


393 


408 


423 


439 


454 


469 


3 

A 


4.5 
6/0 

7.5 
9/0 


285 


484 


500 


515 


530 


545 


561 


576 


591 


606 


621 


4 

e 


286 


637 


652 


667 


682 


697 


712 


728 


743 


758 


773 


O 

6 


287 


788 


803 


818 


834 


849 


864 


879 


894 


909 


924 


7 

8 
Q 


10/5 

12/0 

13/5 


288 


939 


954 


969 


984 


,000 


,015 


,030 


,045 


,060 


,075 


289 


46 090 


105 


120 


135 


150 


165 


180 


195 


210 


225 


V 


290 


240 


255 


270 


285 


300 


315 


330 


345 


359 


374 






291 


389 


404 


419 


434 


449 


464 


479 


494 


509 


523 




14 


292 


538 


553 


568 


583 


598 


613 


627 


642 


657 


672 




1,4 

2,8 


293 


687 


702 


716 


731 


746 


761 


776 


790 


805 


820 


1 

2 


294 


835 


850 


864 


879 


894 


909 


923 


938 


953 


967 


3 

A 


4/2 

5/6 

7/0 

8,4 


295 


982 


997 


,012 


,026 


,041 


,056 


,070 


,085 


,100 


*114 


4 

E 


296 


47 129 


144 


159 


173 


188 


202 


217 


232 


246 


261 


0 

6 


297 


276 


290 


305 


319 


334 


349 


363 


378 


392 


407 


7 

8 
9 


9/8 

11/2 

12/6 


298 


422 


436 


451 


465 


480 


494 


509 


524 


538 


553 


299 


567 


582 


596 


611 


625 


640 


654 


669 


683 


698 


800 


712 


727 


741 


766 


770 


784 


799 


813 


828 


842 






N . 


L . 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop . Pts . 



13 
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L . 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


47 712 


727 


741 


756 


770 


784 


799 


813 


828 


842 


857 


871 


885 


9 Q 0 


914 


929 


943 


958 


972 


986 


48 001 


015 


029 


044 


058 


073 


087 


101 


116 


130 


144 


159 


173 


187 


202 


216 


230 


244 


259 


273 


287 


302 


316 


330 


344 


359 


373 


387 


401 


416 


430 


444 


458 


473 


487 


501 


515 


530 


544 


558 


572 


586 


601 


615 


629 


643 


657 


671 


686 


700 


714 


728 


742 


756 


770 


785 


799 


813 


827 


841 


855 


869 


883 


897 


911 


926 


940 


954 


968 


982 


906 


*010 


*024 


*038 


*052 


*066 


*080 


*094 


*108 


*122 


49 136 


150 


164 


178 


192 


206 


220 


234 


248 


262 


276 


290 


304 


318 


332 


346 


360 


374 


388 


402 


415 


429 


443 


457 


471 


485 


499 


513 


527 


541 


554 


568 


582 


596 


610 


624 


638 


651 


665 


679 


693 


707 


721 


734 


748 


762 


776 


790 


803 


817 


831 


845 


859 


872 


886 


900 


914 


927 


941 


965 


969 


982 


996 


*010 


*024 


*037 


*051 


.055 


*079 


,092 


50 106 


120 


133 


147 


161 


174 


188 


202 


215 


229 


243 


256 


270 


284 


297 


311 


325 


338 


352 


366 


379 


393 


406 


420 


433 


447 


461 


474 


488 


501 


515 


529 


542 


556 


569 


583 


595 


610 


623 


637 


651 


664 


678 


691 


705 


718 


732 


745 


759 


772 


786 


799 


813 


826 


840 


853 


866 


880 


893 


907 


920 


934 


947 


961 


974 


987 


*001 


*014 


*028 


,041 


51 055 


068 


081 


095 


108 


121 


135 


148 


162 


175 


188 


202 


215 


228 


242 


255 


268 


282 


295 


308 


322 


335 


348 


362 


375 


388 


402 


415 


428 


441 


455 


468 


481 


495 


508 


521 


534 


548 


561 


574 


587 


601 


614 


627 


640 


654 


667 


680 


693 


706 


720 


733 


746 


759 


772 


786 


799 


812 


825 


838 


851 


865 


878 


891 


904 


917 


930 


943 


957 


970 


983 


996 


*009 


*022 


*035 


*048 


*061 


*075 


*088 


*101 


52 114 


127 


140 


153 


166 


179 


192 


205 


218 


231 


244 


257 


270 


284 


297 


310 


323 


336 


349 


362 


375 


388 


401 


414 


427 


440 


453 


466 


479 


492 


504 


517 


530 


543 


556 


569 


582 


595 


608 


621 


634 


647 


660 


673 


686 


699 


711 


724 


737 


750 


763 


776 


789 


802 


815 


827 


840 


853 


866 


879 


892 


905 


917 


930 


943 


956 


969 


982 


994 


,007 


53 020 


033 


046 


058 


071 


084 


097 


110 


122 


135 


148 


161 


173 


186 


199 


212 


224 


237 


250 


263 


275 


288 


301 


314 


326 


339 


352 


364 


377 


390 


403 


415 


428 


441 


453 


466 


479 


491 


504 


517 


529 


542 


555 


567 


580 


593 


605 


618 


631 


643 


656 


668 


681 


694 


706 


719 


732 


744 


757 


769 


782 


794 


807 


820 


832 


845 


857 


870 


882 


895 


908 


920 


933 


945 


958 


970 


983 


995 


*008 


,020 


54 033 


045 


058 


070 


083 


095 


108 


120 


133 


145 


158 


170 


183 


195 


208 


220 


233 


245 


258 


270 


283 


295 


307 


320 


332 


345 


357 


370 


382 


394 


407 


419 


432 


444 


456 


469 


481 


494 


506 


518 




1 


2 


3 


4 


5 


6 


7 


8 


9 



Prop. Pts. 



1 


15 

1/5 


2 


3,0 


3 


4,5 


4 


6,0 


5 


7,5 


6 


9,0 


7 


10,5 


8 


12,0 


9 


13,5 


1 


14 

1/4 


2 


2,8 


3 


4/2 


4 


5,6 


5 


7/0 


6 


8,4 


7 


9,8 


8 


11/2 


9 


12,6 


1 


IS 

1,3 


2 


2,6 


3 


3,9 


4 


5/2 


5 


6,5 


6 


7,8 


7 


9/1 


8 


10,4 


9 


11/7 


1 


12 

1/2 


2 


2/4 


3 


3,6 


4 


4/8 


5 


6,0 


6 


7/2 


7 


8,4 


8 


9/6 


9 


10,8 



Prop. Pts. 



Google 



i 




Original from 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 


0 


l 


2 . 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


SM 


54 


407 


419 


432 


444 


456 


469 


481 


494 


506 


518 








351 




531 


543 


555 


568 


580 


593 


605 


617 


630 


642 








352 




654 


667 


679 


691 


704 


716 


728 


741 


753 


765 








353 




777 


790 


802 


814 


827 


839 


851 


864 


876 


888 




13 




354 




900 


913 


925 


937 


949 


962 


974 


986 


998 


,011 


1 


1/3 




355 


55 


023 


035 


047 


060 


072 


084 


096 


108 


121 


133 


2 


2,6 




356 




145 


157 


169 


182 


194 


206 


218 


230 


242 


255 


3 


3,9 




























4 


5,2 




357 




267 


279 


291 


303 


315 


328 


340 


352 


364 


376 


5 


6,5 




358 




388 


400 


413 


425 


437 


449 


461 


473 


485 


497 


6 


7/8 




359 




509 


522 


534 


546 


558 


570 


582 


594 


606 


618 


7 

8 


9,1 
in i 
































360 




630 


642 


654 


666 


678 


691 


703 


715 


727 


739 


9 


11/7 




361 




751 


763 


775 


787 


799 


811 


823 


835 


847 


859 








362 




871 


883 


895 


907 


919 


931 


943 


955 


967 


979 








363 




991 


*003 


*015 


*027 


*038 


*050 


,062 


*074 


,086 


,098 








364 


56 


110 


122 


134 


146 


158 


170 


182 


m 


205 


217 








365 




229 


241 


253 


265 


277 


289 


301 


312 


324 


336 


12 




366 




348 


360 


372 


384 


396 


407 


419 


431 


443 


455 




























1 


1/2 




367 




467 


478 


490 


502 


514 


526 


538 


549 


561 


573 


2 


2,4 




368 




585 


597 


608 


620 


632 


644 


656 


667 


679 


691 


3 


3,6 




369 




703 


714 


726 


738 


750 


761 


773 


785 


797 


808 


4 


4,8 




























K 


a n 






























U/VI 




370 




820 


832 


844 


855 


867 


879 


891 


902 


914 


926 


6 


7,2 




























7 


8,4 
































371 




937 


949 


961 


972 


984 


996 


*008 


*019 


,031 


,043 


8 


9,6 




372 


57 


054 


066 


078 


089 


101 


113 


124 


136 


148 


159 


9 


10,8 




373 




171 


183 


194 


206 


217 


229 


241 


252 


264 


276 








374 




287 


299 


310 


322 


334 


345 


357 


368 


380 


392 








375 




403 


415 


426 


438 


449 


461 


473 


484 


496 


507 








376 




519 


530 


542 


553 


565 


576 


588 


600 


611 


623 








377 




634 


646 


657 


669 


680 


692 


703 


715 


726 


738 


11 




378 




749 


761 


772 


784 


795 


807 


818 


830 


841 


852 


1 


1/1 




379 




864 


875 


887 


898 


910 


921 


933 


944 


955 


967 


2 


2,2 




























3 


3,3 
































380 




978 


990 


*001 


*013 


,024 


,035 


,047 


*058 


*070 ,081 


4 


4,4 




























5 


R R 






























OyO 




381 


58 


092 


104 


115 


127 


138 


149 


161 


172 


184 


195 


6 


6,6 




382 




206 


218 


229 


240 


252 


263 


274 


286 


297 


309 


7 


7,7 




383 




320 


331 


343 


354 


365 


377 


388 


399 


410 


422 


8 


8,8 




























9 


9,9 




384 




433 


444 


456 


467 


478 


490 


501 


512 


524 


535 








385 




546 


557 


569 


580 


591 


602 


614 


625 


636 


647 








386 




659 


670 


681 


692 


704 


715 


726 


737 


749 


760 








387 




771 


782 


794 


805 


816 


827 


838 


850 


861 


872 








388 




883 


894 


906 


917 


928 


939 


950 


961 


973 


984 








389 




995 


*006 


*017 


*028 


,040 


*051 


*062 


,073 


*084 


,095 


10 




390 


59 


106 


118 


129 


140 


151 


162 


173 


184 


195 


207 


1 


1/0 




























2 


9 n 
































• 


391 




218 


229 


240 


251 


262 


273 


284 


295 


306 


318 


3 


3,0 




392 




329 


340 


351 


362 


373 


384 


395 


406 


417 


428 


4 


4/0 




393 




439 


450 


461 


472 


483 


494 


506 


517 


528 


539 


5 


5,0 
























6 


6,0 




394 




550 


561 


572 


583 


594 


605 


616 


627 


638 


649 


7 


7,0 




395 




660 


671 


682 


693 


704 


715 


726 


737 


748 


759 


8 


8,0 




396 




770 


780 


791 


802 


813 


824 


835 


846 


857 


868 


9 


9/) 




397 




879 


890 


901 


912 


923 


934 


945 


956 


966 


977 








398 




988 


999 


*010 


*021 


,032 


,043 


,054 


,065 


,076 


*086 








399 


60 


097 


108 


119 


130 


141 


152 


163 


173 


184 


195 








400 




206 


217 


228 


239 


249 


260 


271 


282 


293 


304 








N. 


L. 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 



15 




5le 



Original from 

UNIVERSITY OF CALIFORNIA 







L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


60 206 


217 


228 


239 


249 


260 


271 


282 


293 


304 


314 


325 


336 


3-17 


358 


369 


379 


390 


401 


412 


423 


433 


444 


455 


466 


477 


487 


498 


509 


520 


531 


541 


552 


563 


574 


584 


595 


606 


617 


627 


638 


649 


660 


670 


681 


692 


703 


713 


724 


735 


746 


756 


767 


778 


788 


799 


810 


821 


831 


842 


853 


863 


874 


885 


895 


906 


917 


927 


938 


949 


959 


970 


981 


991 


*002 


*013 


*023 


*034 


*045 


*055 


61 066 


077 


087 


098 


109 


119 


130 


140 


151 


162 


172 


183 


194 


204 


215 


225 


236 


247 


257 


268 


278 


289 


300 


310 


321 


331 


342 


352 


363 


374 


384 


395 


405 


416 


428 


437 


448 


458 


469 


479 


490 


500 


511 


521 


532 


542 


553 


563 


574 


584 


595 


606 


616 


627 


637 


648 


658 


669 


679 


690 


700 


711 


721 


731 


742 


752 


763 


773 


784 


794 


805 


815 


826 


836 


847 


857 


868 


878 


888 


899 


909 


920 


930 


941 


951 


962 


972 


982 


993 


*003 


62 014 


024 


034 


045 


055 


066 


076 


086 


097 


107 


118 


128 


138 


149 


159 


170 


180 


190 


201 


211 


221 


232 


242 


252 


263 


273 


284 


294 


304 


315 


325 


335 


346 


356 


366 


377 


387 


397 


408 


418 


428 


439 


449 


459 


469 


480 


490 


500 


511 


521 


531 


542 


552 


562 


572 


583 


593 


603 


613 


624 


634 


644 


655 


665 


675 


685 


696 


706 


716 


726 


737 


747 


757 


767 


778 


788 


798 


808 


818 


829 


839 


849 


859 


870 


880 


890 


900 


910 


921 


931 


941 


951 


961 


972 


982 


992 


*002 


*012 


*022 


*033 


63 043 


053 


063 


073 


083 


094 


104 


114 


124 


134 


144 


155 


165 


175 


185 


195 


205 


215 


225 


236 


246 


256 


266 


276 


286 


296 


306 


317 


327 


337 


347 


357 


367 


377 


387 


397 


407 


417 


428 


438 


448 


458 


468 


478 


488 


498 


508 


518 


528 


538 


548 


558 


568 


579 


589 


599 


609 


619 


629 


639 


649 


659 


669 


679 


689 


699 


709 


719 


729 


739 


749 


759 


769 


779 


789 


799 


809 


819 


829 


839 


849 


859 


869 


879 


889 


899 


909 


919 


929 


939 


949 


959 


969 


979 


988 


998 


*008 


*018 


*028 


*038 


64 048 


058 


068 


078 


088 


098 


108 


118 


128 


137 


147 


157 


167 


177 


187 


197 


207 


217 


227 


237 


246 


256 


266 


276 


286 


296 


306 


316 


326 


335 


345 


355 


365 


375 


3S5 


395 


404 


414 


424 


434 


444 


454 


464 


473 


483 


493 


503 


513 


523 


532 


542 


552 


562 


572 


582 


591 


601 


611 


621 


631 


640 


650 


660 


670 


680 


689 


699 


709 


719 


729 


738 


748 


758 


768 


777 


787 


797 


807 


816 


826 


836 


846 


856 


865 


875 


885 


895 


904 


914 


924 


933 


943 


953 


963 


972 


982 


992 


*002 


*011 


*021 


65 031 


040 


050 


060 


070 


079 


089 


099 


108 


118 


128 


137 


147 


157 


167 


176 


186 


196 


205 


215 


225 


234 


244 


254 


263 


273 


283 


292 


302 


312 


321 


331 


341 


350 


360 


369 


379 


389 


398 


408 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 



Prop. Pis. 






Prop. Pts. 



Google 



i 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


450 


65 321 


331 


341 


350 


360 


369 


379 


389 


398 


408 






451 


418 


427 


437 


447 


456 


466 


475 


485 


495 


504 






452 


514 


523 


533 


543 


552 


662 


571 


581 


591 


600 






453 


610 


619 


629 


639 


648 


658 


667 


677 


686 


696 






454 


706 


715 


725 


734 


744 


753 


763 


772 


782 


792 






455 


801 


811 


820 


830 


839 


849 


858 


868 


877 


887 






456 


896 


906 


916 


925 


935 


944 


954 


963 


973 


982 




It 


457 


992 


,001 


,011 


,020 


,030 


,039 


*049 


,058 


,068 


,077 


1 


LO 


458 


66 087 


096 


106 


115 


124 


134 


143 


153 


162 


172 


2 


2/0 


459 


181 


191 


200 


210 


219 


229 


238 


247 


257 


266 


3 


3 JO 
























! A 


4/0 


























400 


276 


285 


295 


304 


314 


323 


332 


342 


351 


361 


5 

6 


5.0 

6.0 
























461 


370 


380 


389 


398 


408 


417 


427 


436 


445 


455 


7 


7/0 


462 


464 


474 


483 


492 


502 


511 


521 


530 


539 


549 


8 


8/0 


463 


558 


567 


577 


586 


596 


605 


614 


624 


633 


642 


9 


9/0 


464 


652 


661 


671 


680 


689 


699 


708 


717 


727 


736 






465 


745 


755 


764 


773 


783 


792 


801 


811 


820 


829 






466 


839 


848 


857 


867 


876 


885 


894 


904 


913 


922 






467 


932 


941 


950 


960 


969 


978 


987 


997 


,006 


,015 






468 


67 025 


034 


043 


052 


062 


071 


080 


089 


009 


108 






469 


117 


127 


136 


145 


154 


164 


173 


182 


191 


201 






470 


210 


219 


228 


237 


247 


256 


265 


274 


284 


293 






471 


302 


311 


321 


330 


339 


348 


357 


367 


376 


385 




• 


472 


394 


403 


413 


422 


431 


440 


449 


459 


468 


477 


1 


0/9 


473 


486 


495 


504 


514 


523 


532 


541 


550 


560 


569 


2 


1/8 
























3 


2/7 


474 


578 


587 


596 


605 


614 


624 


633 


642 


651 


660 


4 


3,6 


475 


669 


679 


688 


697 


706 


715 


724 


733 


742 


752 


5 


4/5 


476 


761 


770 


779 


788 


797 


806 


815 


825 


834 


843 


6 


5/4 
























7 


6/3 


477 


852 


861 


870 


879 


888 


897 


906 


916 


925 


934 


8 


7,2 


478 


943 


952 


961 


970 


979 


988 


997 


,006 


,015 


,024 


9 


8/1 


479 


68 034 


043 


052 


061 


070 


079 


088 


097 


106 


115 






480 


124 


133 


142 


151 


160 


169 


178 


187 


196 


205 






481 


215 


224 


233 


242 


251 


260 


269 


278 


287 


296 






482 


305 


314 


323 


332 


341 


350 


359 


368 


377 


386 






483 


395 


404 


413 


422 


431 


440 


449 


458 


467 


476 


. 




484 


485 


494 


502 


511 


520 


529 


538 


547 


556 


565 






486 


674 


583 


592 


601 


610 


619 


628 


637 


646 


655 






486 


664 


673 


681 


690 


699 


708 


717 


726 


735 


744 




8 


487 


753 


762 


771 


780 


789 


797 


806 


815 


824 


833 


1 


0/8 


488 


842 


851 


860 


869 


878 


886 


895 


904 


913 


922 


2 


1/6 


489 


931 


940 


949 


958 


966 


975 


984 


993 


,002 


,011 


3 


2/4 
























4 


3/2 


























400 


69 020 


028 


037 


046 


055 


064 


073 


082 


090 


099 


5 

6 


4/) 

4/8 
























491 


108 


117 


126 


135 


144 


152 


161 


170 


179 


188 


7 


5/6 


492 


197 


205 


214 


223 


232 


241 


249 


258 


267 


276 


8 


6/4 


493 


285 


294 


302 


311 


320 


329 


338 


346 


355 


364 


9 


7/2 


494 


373 


381 


390 


399 


408 


417 


425 


434 


443 


452 






495 


461 


469 


478 


487 


496 


504 


513 


522 


531 


639 






496 


548 


557 


566 


574 


583 


592 


601 


609 


618 


627 






497 


636 


644 


653 


662 


671 


679 


688 


697 


705 


714 






498 


723 


732 


740 


749 


758 


767 


775 


784 


793 


801 






499 


810 


819 


827 


836 


845 


854 


862 


871 


880 


888 






500 


897 


906 


914 


923 


932 


940 


949 


958 


966 


975 






N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 



234592 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


m 


69 897 


906 


914 


923 


932 


940 


949 


968 


966 


975 






601 


984 


992 *001 


*010 


*018 


1 *027 *036 *044 *053 *062 






602 


70 070 


079 


088 


096 


105 


114 


122 


131 


140 


148 






503 


157 


165 


174 


183 


191 


200 


209 


217 


226 


234 






604 


243 


252 


260 


269 


278 


286 


296 


303 


312 


321 






606 


329 


338 


346 


355 


364 


372 


381 


389 


398 


406 






606 


415 


424 


432 


441 


449 


458 


467 


475 


484 


492 






607 


501 


609 


518 


526 


535 


544 


552 


561 


569 


578 






608 


586 


596 


603 


612 


621 


629 


638 


646 


655 


663 




9 


509 


672 


680 


689 


697 


706 


714 


723 


731 


740 


749 


1 


0/9 

1/8 

2/7 


610 


757 


766 


774 


783 


791 


800 


808 


817 


825 


834 


L 

3 


3/6 
























4 


511 


842 


851 


859 


868 


876 


885 


893 


902 


910 


919 


5 


4/5 


612 


927 


935 


944 


952 


961 


969 


978 


986 


995 


*003 


6 


6/4 


513 


71 012 


020 


029 


037 


046 


054 


063 


071 


079 


088 


7 


6/3 
























8 


7/2 


514 


096 


105 


113 


122 


130 


139 


147 


155 


164 


172 


9 


8/1 


615 


181 


189 


198 


206 


214 


223 


231 


240 


248 


257 




516 


265 


273 


282 


290 


299 


307 


315 


324 


332 


341 






517 


349 


357 


366 


374 


383 


391 


399 


408 


416 


425 






518 


433 


441 


450 


458 


466 


475 


483 


492 


500 


508 






519 


517 


525 


533 


542 


550 


559 


567 


575 


584 


592 






620 


600 


609 


617 


625 


634 


642 


650 


659 


667 


675 






521 


684 


692 


700 


709 


717 


725 


734 


742 


750 


759 




8 


522 


767 


775 


784 


792 


800 


809 


817 


825 


834 


842 


1 


0/8 


523 


850 


858 


867 


875 


883 


892 


900 


908 


917 


926 


2 


1/6 
























3 


2/4 


524 


933 


941 


950 


958 


966 


975 


983 


991 


999 


*008 


4 


3/2 


525 


72 016 


024 


032 


041 


049 


057 


066 


074 


082 


090 


5 


4/0 


526 


099 


107 


115 


123 


132 


140 


148 


156 


165 


173 


6 


4/8 
























7 


5/6 


527 


181 


189 


198 


206 


214 


222 


230 


239 


247 


255 


8 


6/4 


628 


263 


272 


280 


288 


296 


304 


313 


321 


329 


337 


9 


1 7/2 


529 


346 


354 


362 


370 


378 


387 


395 


403 


411 


419 




630 


428 


436 


444 


452 


460 


469 


477 


485 


493 


501 






531 


509 


518 


526 


534 


542 


550 


558 


567 


575 


583 






532 


691 


599 


607 


616 


624 


632 


640 


648 


656 


665 






533 


673 


681 


689 


697 


705 


713 


722 


730 


738 


746 






534 


754 


762 


770 


779 


787 


795 


803 


811 


819 


827 






535 


835 


843 


852 


860 


868 


876 


884 


892 


900 


908 






536 


916 


925 


933 


941 


949 


957 


965 


973 


981 


989 




7 


537 


997 *006 


*014 *022 *030 


*038 


*046 


*054 *062 


*070 


1 


0/7 


538 


73 078 


086 


094 


102 


111 


119 


127 


135 


143 


151 


2 


1/4 


539 


159 


167 


175 


183 


191 


199 


207 


215 


223 


231 


3 


2/1 

2/8 


640 






















\ * 


239 


247 


255 


263 


272 


280 


288 


296 


304 


312 


5 

6 


3/5 

4^2 


























541 


320 


328 


330 


344 


352 


360 


368 


376 


384 


392 


7 


4/9 


542 


400 


408 


416 


424 


432 


440 


448 


456 


464 


472 


8 


5/6 


543 


480 


488 


496 


504 


512 


520 


528 


536 


544 


552 


9 


6/3 


544 


560 


568 


576 


584 


592 


600 


608 


616 


624 


632 






545 


640 


648 


656 


664 


672 


679 


687 


695 


703 


711 






546 


719 


727 


735 


743 


751 


759 


767 


775 


783 


791 






547 


799 


807 


815 


823 


830 


838 


846 


854 


862 


870 






548 


878 


886 


894 


902 


910 


918 


926 


933 


941 


949 






549 


957 


965 


973 


981 


989 


997 


*005 *013 


*020 


*028 






660 


74 036 


044 


052 


060 


068 


076 


084 


092 


099 


107 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


55 * 


74 036 


044 


052 


060 


068 


076 


084 


092 


099 


107 






651 


115 


123 


131 


139 


147 


155 


162 


170 


178 


186 






552 


194 


202 


210 


218 


225 


233 


241 


249 


257 


265 






553 


273 


280 


288 


296 


304 


312 


320 


327 


335 


343 






554 


351 


359 


367 


374 


382 


390 


398 


406 


414 


421 






555 


429 


437 


445 


453 


461 


468 


476 


484 


492 


600 






556 


507 


515 


523 


531 


539 


547 


554 


562 


570 


578 






557 


586 


593 


601 


609 


617 


624 


632 


640 


648 


656 






558 


663 


671 


679 


687 


695 


702 


710 


718 


726 


733 






559 


741 


749 


757 


764 


772 


780 


788 


796 


803 


811 






660 


819 


827 


834 


842 


850 


858 


865 


873 


881 


889 






561 


896 


904 


912 


920 


927 


935 


943 


950 


958 


966 




Q 


562 


974 


981 


989 


997 


*005 


*012 


*020 


.028 


*035 


*043 




9 


563 


75 051 


059 


066 


074 


082 


089 


097 


105 


113 


120 


1 


0,8 
























2 


1/6 


564 


.128 


136 


143 


151 


159 


166 


174 


182 


189 


197 


3 


2,4 


565 


205 


213 


220 


228 


236 


243 


251 


259 


266 


274 


4 


3,2 


566 


282 


289 


297 


305 


312 


320 


328 


335 


343 


351 


5 


4,0 
























6 


4,8 


567 


358 


366 


374 


381 


389 


397 


404 


412 


420 


427 


7 


5,6 


568 


435 


442 


450 


458 


465 


473 


481 


488 


496 


504 


8 


6,4 


569 


511 


519 


526 


534 


542 


549 


557 


565 


572 


580 


9 


7,2 


570 


587 


595 


603 


610 


618 


626 


633 


641 


648 


656 






571 


664 


671 


679 


686 


694 


702 


709 


717 


724 


732 






572 


740 


747 


755 


762 


770 


778 


785 


793 


800 


808 






573 


815 


823 


831 


838 


846 


853 


861 


868 


876 


884 






574 


891 


899 


906 


914 


921 


929 


937 


944 


952 


959 






575 


967 


974 


982 


989 


997 


*005 


*012 


.020 


*027 


*035 






576 


76 042 


050 


057 


065 


072 


080 


087 


095 


103 


no 






577 


118 


125 


133 


140 


148 


155 


163 


170 


178 


185 






578 


193 


200 


208 


215 


223 


230 


238 


245 


253 


260 






579 


268 


275 


283 


290 


298 


305 


313 


320 


328 


335 






580 


343 


350 


358 


365 


373 


380 


388 


395 


403 


410 






581 


418 


425 


433 


440 


448 


455 


462 


470 


477 


485 




% 


582 


492 


500 


507 


515 


522 


530 


537 


545 


552 


559 




t 


583 


567 


574 


582 


589 


597 


604 


612 


619 


626 


634 


1 


0,7 
























2 


M 


584 


641 


649 


656 


664 


671 


678 


686 


693 


701 


708 


3 


2,1 


585 


716 


723 


730 


738 


745 


753 


760 


768 


775 


782 


4 


2,8 


586 


790 


797 


805 


812 


819 


827 


834 


842 


849 


856 


5 


3,5 
























6 


4,2. 


587 


864 


871 


879 


886 


893 


901 


908 


916 


923 


930 


7 


4,9 


588 


938 


945 


953 


960 


967 


975 


982 


989 


997 


*004 


8 


5,6 


589 


77 012 


019 


026 


034 


041 


048 


056 


063 


070 


078 


9 


6/3 


590 


085 


093 


100 


107 


115 


122 


129 


137 


144 


151 






591 


159 


166 


173 


181 


188 


195 


203 


210 


217 


225 






592 


232 


240 


247 


254 


262 


269 


276 


283 


291 


298 






593 


305 


313 


320 


327 


335 


342 


349 


357 


364 


371 






594 


379 


386 


393 


401 


408 


415 


422 


430 


437 


444 






595 


452 


459 


466 


474 


481 


488 


495 


503 


510 


517 






596 


525 


532 


539 


546 


554 


561 


568 


576 


583 


590 






597 


597 


605 


612 


619 


627 


634 


641 


648 


656 


663 






598 


670 


677 


685 


692 


699 


706 


714 


721 


728 


735 






599 


743 


750 


757 


764 


772 


779 


786 


793 


801 


808 






000 


815 


822 


830 


837 


844 


851 


859 


866 


873 


880 
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N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


600 


77 815 


822 


830 


837 


844 


851 


859 


866 


873 


880 






601 


887 


895 


902 


909 


916 


924 


931 


938 


945 


952 






602 


960 


967 


974 


981 


988 


996 


*003 


*010 


*017 


*025 






603 


78 032 


039 


046 


053 


061 


068 


075 


082 


089 


097 






604 


104 


111 


118 


125 


132 


140 


147 


154 


161 


168 






606 


176 


183 


190 


197 


204 


211 


219 


226 


233 


240 






606 


247 


254 


262 


269 


276 


283 


290 


297 


305 


312 






607 


319 


326 


333 


340 


347 


355 


362 


369 


376 


383 




8 


608 


390 


398 


405 


412 


419 


426 


433 


440 


447 


455 


1 


0/8 


609 


462 


469 


476 


483 


490 


497 


504 


512 


519 


526 


2 

3 


1/6 

2/4 


610 


533 


640 


547 


554 


561 


569 


576 


583 


590 


697 


4 

5 


3/2 

4/0 


611 


604 


611 


618 


625 


633 


640 


647 


654 


661 


668 


6 


4/8 


612 


675 


682 


689 


696 


704 


711 


718 


725 


732 


739 


7 


5/6 


613 


746 


753 


760 


767 


774 


781 


789 


796 


803 


810 


8 

9 


6/4 

7/2 


614 


817 


824 


831 


838 


845 


852 


859 


866 


873 


880 






615 


888 


895 


902 


909 


916 


923 


930 


937 


944 


951 






616 


958 


965 


872 


979 


986 


993 


,000 


*007 


*014 


*021 






617 


79 029 


036 


043 


050 


057 


064 


071 


078 


085 


092 






618 


099 


106 


113 


120 


127 


134 


141 


148 


155 


162 






619 


169 


176 


183 


190 


197 


204 


211 


218 


225 


232 






620 


239 


246 


253 


260 


267 


274 


281 


288 


295 


302 






621 


309 


316 


323 


330 


337 


344 


351 


358 


365 


372 




7 


622 


379 


386 


393 


400 


407 


414 


421 


428 


435 


442 






623 


449 


456 


463 


470 


477 


484 


491 


498 


505 


511 


1 

2 


0/7 

1/4 


624 


518 


525 


532 


539 


546 


553 


560 


567 


574 


581 


3 


2/1 


625 


588 


595 


602 


609 


616 


623 


630 


637 


644 


650 


4 


2/8 


626 


657 


664 


671 


678 


685 


692 


699 


706 


713 


720 


5 

6 


3/5 

4/2 


627 


727 


734 


741 


748 


754 


761 


768 


775 


782 


789 


7 


4/9 


628 


796 


803 


810 


8x7 


824 


831 


837 


844 


851 


858 


8 


5/6 


629 


865 


872 


879 


886 


893 


900 


906 


913 


920 


927 


9 


6/3 


630 


934 


941 


948 


955 


962 


969 


975 


982 


989 


996 






631 


80 003 


010 


017 


024 


030 


037 


044 


051 


058 


065 






632 


072 


079 


085 


092 


099 


106 


113 


120 


127 


134 






633 


140 


147 


154 


161 


168 


175 


182 


188 


195 


202 






634 


209 


216 


223 


229 


236 


243 


250 


257 


264 


271 






635 


277 


284 


291 


298 


305 


312 


318 


325 


332 


339 






636 


346 


353 


359 


366 


373 


380 


387 


393 


400 


407 




• 


637 


414 


421 


428 


434 


441 


448 


455 


462 


468 


476 




0 


638 


482 


489 


496 


502 


509 


516 


523 


530 


536 


543 


1 


0/6 


639 


550 


557 


564 


570 


577 


584 


591 


598 


604 


611 


2 

3 


1/2 

1/8 


640 


618 


625 


632 


638 


645 


652 


659 


665 


672 


679 


4 

6 


2/4 

3/0 


641 


686 


693 


699 


706 


713 


720 


726 


733 


740 


747 


6 


3/6 


642 


754 


760 


767 


774 


781 


787 


794 


801 


808 


814 


7 

Q 


4/2 

A Q 


643 


821 


828 


835 


841 


848 


855 


862 


868 


875 


882 


1 o 

9 


4/8 

5/4 


644 


889 


895 


902 


909 


916 


922 


929 


936 


943 


949 






645 


956 


963 


969 


976 


983 


990 


996 


*003 


*010 


*017 






646 


81 023 


030 


037 


043 


050 


057 


064 


070 


077 


084 






647 


090 


097 


104 


111 


117 


124 


131 


137 


144 


151 






648 


158 


164 


171 


178 


184 


191 


198 


204 


211 


218 






649 


224 


231 


238 


245 


251 


258 


265 


271 


278 


285 






660 


291 


298 


305 


311 


318 


325 


331 


338 


345 


351 
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L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


81 291 


298 


305 


311 


318 


325 


331 


338 


345 


351 


368 


365 


371 


378 


385 


391 


398 


405 


411 


418 


425 


431 


438 


445 


451 


458 


465 


471 


478 


485 


491 


498 


505 


511 


518 


525 


531 


538 


544 


551 


558 


564 


571 


578 


584 


591 


598 


604 


611 


617 


624 


631 


637 


644 


651 


657 


664 


671 


677 


684 


690 


697 


704 


710 


717 


723 


730 


737 


743 


750 


757 


763 


770 


776 


783 


790 


796 


803 


809 


816 


823 


829 


836 


842 


849 


856 


862 


869 


875 


882 


889 


895 


902 


908 


915 


921 


928 


935 


941 


948 


954 


961 


968 


974 


981 


987 


994 


*000 


*007 


,014 


82 020 


027 


033 


040 


046 


053 


060 


066 


073 


079 


086 


092 


099 


105 


112 


119 


125 


132 


138 


145 


151 


158 


164 


171 


178 


184 


191 


197 


204 


210 


217 


223 


230 


236 


243 


249 


256 


263 


269 


276 


282 


289 


295 


302 


308 


315 


321 


328 


334 


341 


347 


354 


360 


367 


373 


380 


387 


393 


400 


406 


413 


419 


426 


432 


439 


445 


452 


458 


465 


471 


478 


484 


491 


497 


504 


510 


517 


523 


530 


536 


543 


549 


556 


562 


569 


575 


582 


588 


595 


601 


607 


614 


620 


627 


633 


640 


646 


663 


659 


666 


672 


679 


685 


692 


698 


705 


711 


718 


724 


730 


737 


743 


750 


756 


763 


769 


776 


782 


789 


795 


802 


808 


814 


821 


827 


834 


840 


847 


853 


860 


866 


872 


879 


885 


892 


898 


905 


911 


918 


924 


930 


937 


943 


950 


956 


963 


969 


975 


982 


988 


995 


*001 


*008 


*014 


*020 


*027 


*033 


,040 


,046 


*052 


83 059 


065 


072 


078 


085 


091 


097 


104 


110 


117 


123 


129 


136 


142 


149 


155 


161 


168 


174 


181 


187 


193 


200 


206 


213 


219 


225 


232 


238 


245 


251 


257 


264 


270 


276 


283 


289 


296 


302 


308 


315 


321 


327 


334 


340 


347 


353 


359 


366 


372 


378 


385 


391 


398 


404 


410 


417 


423 


429 


436 


442 


448 


455 


461 


467 


474 


480 


487 


493 


499 


506 


512 


518 


525 


531 


537 


544 


550 


556 


563 


569 


575 


582 


588 


594 


601 


607 


613 


620 


626 


632 


639 


645 


651 


658 


664 


670 


677 


683 


689 


696 


702 


708 


715 


721 


727 


734 


740 


746 


753 


759 


765 


771 


778 


784 


790 


797 


803 


809 


816 


822 


828 


835 


841 


847 


853 


860 


866 


872 


879 


885 


891 


897 


904 


910 


916 


923 


929 


935 


942 


948 


954 


960 


967 


973 


979 


985 


992 


998 


,004 


84 Oil 


017 


023 


029 


036 


042 


048 


055 


061 


067 


073 


080 


086 


092 


098 


105 


111 


117 


123 


130 


136 


142 


148 


155 


161 


167 


173 


180 


186 


192 


198 


205 


211 


217 


223 


230 


236 


242 


248 


255 


261 


267 


273 


280 


286 


292 


298 


305 


311 


317 


323 


330 


336 


342 


348 


354 


361 


367 


373 


379 


386 


392 


398 


404 


410 


417 


423 


429 


435 


442 


448 


454 


460 


466 


473 


479 


485 


491 


497 


504 


510 


516 


522 


528 


535 


541 


547 


553 


559 


566 
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N. 


L. 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


70# 


84 


510 


516 


522 


528 


535 


541 


547 


553 


559 


566 






701 




572 


578 


584 


590 


597 


603 


609 


615 


621 


628 






702 




634 


640 


646 


652 


658 


666 


671 


677 


683 


689 






703 




696 


702 


708 


714 


720 


726 


733 


739 


745 


751 






704 




757 


763 


770 


776 


782 


788 


794 


800 


807 


813 






705 




819 


825 


831 


837 


844 


850 


856 


862 


868 


874 






706 




880 


887 


893 


899 


905 


911 


917 


924 


930 


936 




7 


707 




942 


948 


954 


960 


967 


973 


979 


985 


991 


997 


1 


0/7 


708 


85 


003 


009 


016 


022 


028 


034 


040 


046 


052 


058 


2 


1/4 


709 




065 


071 


077 


083 


089 


095 


101 


107 


114 


120 


3 


2/1 


























A 


2/8 




























716 




126 


132 


138 


144 


150 


156 


163 


169 


175 


181 


5 


3/5 




























4/2 


























0 


711 




187 


193 


199 


205 


211 


217 


224 


230 


236 


242 


7 


4/9 


712 




248 


254 


260 


266 


272 


278 


285 


291 


297 


303 


8 


5/6 


713 




309 


315 


321 


327 


333 


339 


345 


352 


358 


364 


9 


M 


714 




370 


376 


382 


388 


394 


400 


406 


412 


418 


425 






715 




431 


437 


443 


449 


455 


461 


467 


473 


479 


485 






716 




491 


497 


503 


509 


516 


522 


528 


534 


540 


546 






717 




552 


558 


564 


570 


576 


582 


588 


594 


600 


606 






718 




612 


618 


626 


631 


637 


643 


649 


655 


661 


667 






719 




673 


679 


685 


691 


697 


703 


709 


715 


721 


727 






720 




733 


739 


745 


751 


757 


763 


769 


775 


781 


788 






721 




794 


800 


806 


812 


818 


824 


830 


836 


842 


848 




• 


722 




854 


860 


866 


872 


878 


884 


890 


896 


902 


906 






723 




914 


920 


926 


932 


938 


944 


950 


956 


962 


968 


1 


0/6 


























2 


1/2 


724 




974 


980 


986 


992 


998 


,004 


*010 ,016 ,022 


,028 


3 


1/8 


725 


86 


034 


040 


046 


052 


058 


064 


070 


076 


082 


088 


4 


2/4 


726 




094 


100 


106 


112 


118 


124 


130 


136 


141 


147 


5 


3/0 


























6 


3/6 


727 




153 


159 


165 


171 


177 


183 


189 


195 


201 


207 


7 


4/2 


728 




213 


219 


225 


231 


237 


243 


249 


256 


261 


267 


8 


4/8 


729 




273 


279 


285 


291 


297 


303 


308 


314 


320 


326 


9 


5/4 


730 




332 


338 


344 


350 


356 


362 


368 


374 


380 


386 






731 




392 


398 


404 


410 


415 


421 


427 


433 


439 


445 






732 




451 


457 


463 


469 


475 


481 


487 


493 


499 


504 






733 




510 


516 


522 


528 


434 


540 


546 


552 


558 


564 






734 




570 


576 


581 


587 


593 


599 


605 


611 


617 


623 






735 




629 


635 


641 


646 


652 


658 


664 


670 


676 


682 






736 




688 


694 


700 


705 


711 


717 


723 


729 


735 


741 




5 


737 




747 


753 


759 


764 


770 


776 


782 


788 


794 


800 


1 


0/5 


738 




806 


812 


817 


823 


829 


835 


841 


847 


853 


859 


2 


1/0 


739 




864 


870 


876 


882 


888 


894 


900 


906 


911 


917 


3 


1/5 


























A 


2/0 




























740 




923 


929 


935 


941 


947 


953 


958 


964 


970 


976 


5 

6 


2/5 

on 


























O/U 


741 




982 


988 


994 


999 


•005 


*011 *017 


,023 ,029 


,035 


7 


3/5 


742 


87 


040 


046 


052 


058 


064 


070 


075 


081 


087 


093 


8 


4/0 


743 




099 


105 


111 


116 


122 


128 


134 


140 


146 


151 


9 


4/5 


744 




157 


163 


169 


175 


181 


186 


192 


198 


204 


210 






745 




216 


221 


227 


233 


239 


245 


251 


256 


262 


268 






746 




274 


280 


286 


291 


297 


303 


309 


315 


320 


326 






747 




332 


338 


344 


349 


355 


361 


367 


373 


379 


384 






748 




390 


396 


402 


408 


413 


419 


426 


431 


437 


442 






749 




448 


454 


460 


466 


471 


477 


483 


489 


495 


500 






7S0 




506 


512 


518 


523 


529 


535 


541 


547 


552 


558 
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1 


2 


3 


4 


5 
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7 


8 
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750 


87 506 


512 


518 


523 


529 


535 


541 


547 


552 


558 






751 


564 


570 


576 


581 


587 


593 


599 


604 


610 


616 


• 




752 


622 


628 


633 


639 


645 


651 


656 


662 


668 


674 






753 


679 


685 


691 


697 


703 


708 


714 


720 


726 


731 






*54 


737 


743 


749 


754 


760 


766 


772 


777 


783 


789 






755 


795 


800 


806 


812 


818 


823 


829 


835 


841 


846 






756 


852 


858 


864 


869 


875 


881 


887 


892 


898 


904 






757 


910 


915 


921 


927 


933 


938 


944 


950 


955 


961 






758 


967 


973 


978 


984 


990 


996 


*001 


,007,013,018 






759 


88 024 


030 


036 


041 


047 


053 


058 


064 


070 


076 






m 


081 


087 


093 


098 


104 


110 


116 


121 


127 


133 






761 


138 


144 


150 


156 


161 


167 


173 


178 


184 


190 




i 


762 


195 


201 


207 


213 


218 


224 


230 


235 


241 


247 






763 


252 


258 


264 


270 


275 


281 


287 


292 


298 


304 


1 


0,6 
























2 


1/2 


764 


309 


315 


321 


326 


332 


338 


343 


349 


355 


360 


3 


1/8 


765 


366 


372 


377 


383 


389 


395 


400 


406 


412 


417 


4 


2,4 


766 


423 


429 


434 


440 


446 


451 


457 


463 


468 


474 


5 


3.0 
























6 


3,6 


767 


480 


485 


491 


497 


502 


508 


513 


519 


526 


630 


7 


4,2 


768 


536 


542 


547 


553 


559 


.564 


570 


576 


581 


587 


8 


4,8 


769 


593 


598 


604 


610 


615 


621 


627 


632 


638 


643 


9 


5/4 


770 


649 


655 


660 


666 


672 


677 


•683 


689 


694 


700 






771 


705 


711 


717 


722 


728 


734 


739 


745 


750 


756 






772 


762 


767 


773 


779 


784 


790 


795 


801 


807 


812 






773 


818 


824 


829 


835 


840 


846 


852 


857 


863 


868 






774 


874 


880 


885 


891 


897 


902 


908 


913 


919 


925 






775 


930 


936 


941 


947 


953 


958 


964 


969 


975 


981 






776 


986 


992 


997 *003 


*009 


*014 


*020 


,025 


*031 


*037 






777 


89 042 


048 


053 


059 


064 


070 


076 


081 


087 


092 






778 


098 


104 


109 


115 


120 


126 


131 


137 


143 


148 






779 


154 


159 


165 


170 


176 


182 


187 


193 


198 


204 






780 


209 


215 


221 


226 


232 


237 


243 


248 


254 


260 






781 


265 


271 


276 


282 


287 


293 


298 


304 


310 


315 




5 


782 


321 


326 


332 


337 


343 


348 


354 


360 


365 


371 


1 


0,5 


783 


376 


382 


387 


393 


398 


404 


409 


415 


421 


426 


2 


1/0 
























3 


1/5 


784 


432 


437 


443 


448 


454 


459 


465 


470 


476 


481 


4 


2/0 


785 


487 


492 


498 


504 


509 


515 


520 


526 


531 


537 


5 


2,5 


786 


542 


548 


553 


559 


564 


570 


575 


581 


586 


592 


6 


3/) 
























7 


3/5 


787 


597 


603 


609 


614 


620 


625 


631 


636 


642 


647 


8 


4/) 


788 


653 


658 


664 


669 


675 


680 


686 


691 


697 


702 


9 


4/5 


789 


708 


713 


719 


724 


730 


735 


741 


746 


752 


757 






790 


763 


768 


774 


779 


785 


790 


796 


801 


807 


812 






791 


818 


823 


829 


834 


840 


845 


851 


856 


862 


867 






792 


873 


878 


883 


889 


894 


900 


905 


911 


916 


922 






793 


927 


933 


938 


944 


949 


955 


960 


966 


971 


977 






794 


982 


988 


993 


998 


*004 


*009 


,015 *020 


,026 *031 






795 


90 037 


042 


048 


053 


059 


064 


069 


076 


080 


086 






796 


091 


097 


102 


108 


113 


119 


124 


129 


135 


140 






797 


146 


151 


157 


162 


168 


173 


179 


184 


189 


195 






798 


200 


206 


211 


217 


222 


227 


233 


238 


244 


249 






799 


255 


260 


266 


271 


276 


282 


287 


293 


298 


304 






800 


309 


314 


320 


325 


331 


336 


342 


347 


352 


358 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 



23 



Digitized by 




Original from 

UNIVERSITY OF CALIFORNIA 








































TM 5-236 



SURVEYING TABLES 



Table I. — Common logarithms cf numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


800 


90 309 


314 


320 


325 


331 


336 


342 


347 


352 


358 






801 


363 


369 


‘374 


380 


385 


390 


396 


401 


407 


412 






802 


417 


423 


428 


434 


439 


445 


450 


455 


461 


466 






803 


472 


477 


482 


488 


493 


499 


504 


509 


515 


520 






804 


526 


531 


536 


542 


547 


553 


558 


563 


669 


574 






805 


580 


585 


590 


596 


601 


607 


612 


617 


623 


628 






806 


634 


639 


644 


650 


655 


660 


666 


671 


677 


682 






807 


687 


693 


698 


703 


709 


714 


720 


725 


730 


736 






808 


741 


747 


752 


757 


763 


768 


773 


779 


784 


789 






809 


795 


800 


806 


811 


816 


822 


827 


832 


838 


343 






810 


849 


854 


859 


865 


870 


875 


881 


886 


891 


897 






811 


902 


907 


813 


918 


924 


929 


934 


940 


945 


950 




6 


812 


956 


961 


966 


972 


977 


982 


988 


993 


998 


•004 


1 


0/6 


813 


91 009 


014 


020 


025 


030 


036 


041 


046 


052 


057 


2 


1/2 
























3 


1/8 


814 


062 


068 


073 


078 


084 


089 


094 


100 


105 


110 


4 


2/4 


815 


116 


121 


126 


132 


137 


142 


148 


153 


158 


164 


5 


3/) 


816 


169 


174 


180 


185 


190 


196 


201 


206 


212 


217 


6 


3/6 
























7 


4/2 


817 


222 


228 


233 


238 


243 


249 


254 


259 


265 


270 


8 


4/8 


818 


275 


281 


286 


291 


297 


302 


307 


312 


318 


323 


9 


5/4 


819 


328 


334 


339 


344 


350 


355 


360 


365 


371 


376 






820 


381 


387 


392 


397 


403 


408 


413 


418 


424 


429 






821 


434 


440 


445 


450 


455 


461 


466 


471 


477 


482 






822 


487 


492 


498 


503 


508 


514 


519 


524 


529 


535 






823 


540 


545 


551 


556 


561 


566 


572 


577 


582 


687 






824 


593 


598 


603 


609 


614 


619 


624 


630 


636 


640 






825 


645 


651 


656 


661 


666 


672 


677 


682 


687 


693 






826 


698 


703 


709 


714 


719 


724 


730 


735 


740 


745 






827 


751 


756 


761 


766 


772 


777 


782 


787 


793 


798 






828 


803 


808 


814 


819 


824 


829 


834 


840 


845 


850 






829 


855 


861 


866 


871 


876 


882 


887 


892 


897 


903 






830 


908 


913 


918 


924 


929 


934 


939 


944 


950 


955 






831 


960 


965 


971 


976 


981 


986 


991 


997 


•002 


•007 




5 


832 


92 012 


018 


023 


028 


033 


038 


044 


049 


054 


059 


1 


0/5 


833 


065 


070 


075 


080 


085 


091 


096 


101 


106 


111 


2 


1/0 
























3 


1/5 


834 


117 


122 


127 


132 


137 


143 


148 


153 


158 


163 


4 


2/0 


835 


169 


174 


179 


184 


189 


195 


200 


205 


210 


215 


5 


2/5 


836 


221 


226 


231 


236 


241 


247 


252 


257 


262 


267 


6 


3/0 
























7 


3/5 


837 


273 


278 


283 


288 


293 


298 


304 


309 


314 


319 


8 


4/0 


838 


324 


330 


335 


340 


345 


350 


355 


361 


366 


371 


9 


4/5 


839 


376 


381 


387 


392 


397 


402 


407 


412 


418 


423 






840 


428 


433 


438 


443 


449 


454 


459 


464 


469 


474 






841 


480 


485 


490 


495 


500 


505 


511 


516 


621 


526 






842 


531 


536 


542 


547 


552 


557 


562 


567 


572 


578 






843 


583 


588 


593 


598 


603 


609 


614 


619 


624 


629 






844 


634 


639 


645 


650 


655 


660 


665 


670 


675 


681 






845 


686 


691 


696 


701 


706 


711 


716 


722 


727 


732 






846 


737 


742 


747 


752 


758 


763 


768 


773 


778 


783 






847 


788 


793 


799 


804 


809 


814 


819 


824 


829 


834 






848 


840 


845 


850 


855 


860 


865 


870 


875 


881 


886 






849 


891 


896 


901 


906 


911 


916 


921 


927 


932 


937 






850 


942 


947 


952 


957 


962 


967 


973 


978 


983 


988 
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am*. 



L . 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


92 942 


947 


952 


957 


962 


967 


973 


978 


983 


988 


993 


998 


.003 


.008 


.013 


.018 


.024 


*029 


*034 


*039 


93 044 


049 


054 


059 


064 


069 


075 


080 


085 


090 


095 


100 


105 


110 


115 


120 


125 


131 


136 


141 


146 


151 


156 


161 


166 


171 


176 


181 


186 


192 


197 


202 


207 


212 


217 


222 


227 


232 


237 


242 


247 


252 


268 


263 


268 


273 


278 


283 


288 


293 


298 


303 


308 


313 


318 


323 


328 


334 


339 


344 


349 


354 


369 


364 


369 


374 


379 


384 


389 


394 


399 


404 


409 


414 


420 


425 


430 


435 


440 


445 


450 


455 


460 


465 


470 


475 


480 


485 


490 


495 


500 


505 


510 


515 


520 


526 


531 


536 


541 


546 


551 


556 


561 


566 


571 


576 


581 


586 


591 


596 


601 


606 


611 


616 


621 


626 


631 


636 


641 


646 


651 


656 


661 


666 


671 


676 


682 


687 


692 


697 


702 


707 


712 


717 


722 


727 


732 


737 


742 


747 


752 


757 


762 


767 


772 


777 


782 


787 


792 


797 


802 


807 


812 


817 


822 


827 


832 


837 


842 


847 


852 


857 


862 


867 


872 


877 


882 


887 


892 


897 


902 


907 


912 


917 


922 


927 


932 


937 


942 


947 


952 


957 


962 


967 


972 


977 


982 


987 


992 


997 


94 002 


007 


012 


017 


022 


027 


032 


037 


042 


047 


I 052 


057 


062 


067 


072 


077 


082 


086 


091 


096 


101 


106 


111 


116 


121 


126 


131 


136 


141 


146 


151 


156 


161 


166 


171 


176 


181 


186 


191 


196 


201 


206 


211 


216 


221 


226 


231 


236 


240 


245 


250 


255 


260 


265 


270 


275 


280 


285 


290 


295 


300 


305 


310 


315 


320 


325 


330 


335 


340 


345 


349 


354 


359 


364 


369 


374 


379 


384 


389 


394 


399 


404 


409 


414 


419 


424 


429 


433 


438 


443 


448 


453 


458 


463 


468 


473 


478 


483 


488 


493 


498 


503 


507 


512 


517 


522 


527 


532 


537 


542 


547 


552 


557 


562 


567 


571 


576 


581 


686 


591 


596 


601 


606 


611 


616 


621 


626 


630 


635 


640 


645 


650 


655 


660 


665 


670 


675 


680 


685 


689 


694 


699 


704 


709 


714 


719 


724 


729 


734 


738 


743 


748 


753 


758 


763 


768 


773 


778 


783 


787 


792 


797 


802 


807 


812 


817 


822 


827 


832 


836 


841 


846 


851 


856 


861 


866 


871 


876 


880 


885 


890 


895 


900 


905 


910 


915 


919 


924 


929 


934 


939 


944 


949 


954 


959 


963 


968 


973 


978 


983 


988 


993 


998 


*002 


.007 


.012 


.017 


*022 


.027 


,032 


95 036 


041 


046 


051 


056 


061 


066 


071 


075 


080 


085 


090 


095 


100 


105 


109 


114 


119 


124 


129 


134 


139 


143 


148 


153 


158 


163 


168 


173 


177 


182 


187 


192 


197 


202 


207 


211 


216 


221 


226 


231 


236 


240 


245 


250 


255 


260 


265 


270 


274 


279 


284 


289 


294 


299 


303 


308 


313 


318 


323 


328 


332 


337 


342 


347 


352 


357 


361 


366 


371 


376 


381 


386 


390 


395 


400 


405 


410 


415 


419 


424 


429 


434 


439 


444 


448 


453 


458 


463 


468 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 


ft* 


95 424 


429 


434 


439 


444 


448 


453 


458 


463 


468 






001 


472 


477 


482 


487 


492 


497 


501 


506 


511 


516 






902 


521 


525 


530 


535 


540 


545 


550 


554 


559 


564 






903 


569 


574 


578 


583 


588 


593 


598 


602 


607 


612 






904 


617 


622 


626 


631 


636 


641 


646 


650 


655 


660 






905 


665 


670 


674 


679 


684 


689 


694 


698 


703 


708 






906 


713 


718 


722 


727 


732 


737 


742 


746 


751 


756 






907 


761 


766 


770 


775 


780 


785 


789 


794 


799 


804 






908 


809 


813 


818 


823 


828 


832 


837 


842 


847 


852 






909 


856 


861 


866 


871 


875 


880 


885 


890 


895 


899 






910 


904 


909 


914 


918 


923 


928 


933 


938 


942 


947 






911 


952 


957 


961 


966 


971 


976 


980 


985 


990 


995 




912 


QQQ 

Wo 


*004 


*009 


*014 


*019 


*023 


*028 


*033 


*038 


*042 


9 


913 


96 047 


052 


057 


061 


066 


071 


076 


080 


085 


090 


1 


0/5 
























2 


1/0 


914 


095 


099 


104 


109 


114 


118 


123 


128 


133 


137 


3 


1/5 


915 


142 


147 


152 


156 


161 


166 


171 


175 


180 


185 


4 


2/0 


916 


190 


194 


199 


204 


209 


213 


218 


223 


227 


232 


5 


2/5 
























6 


3/0 


917 


237 


242 


246 


251 


256 


261 


265 


270 


275 


280 


7 


S/5 


918 


284 


289 


294 


298 


303 


308 


313 


317 


322 


327 


8 


4/0 


919 


332 


336 


341 


346 


350 


355 


360 


365 


369 


374 


9 


4/5 


no 


379 


384 


388 


393 


398 


402 


407 


412 


417 


421 






921 


426 


431 


435 


440 


445 


450 


454 


459 


464 


468 






922 


473 


478 


483 


487 


492 


497 


501 


506 


511 


515 






923 


520 


525 


530 


534 


539 


544 


548 


553 


558 


562 






924 


567 


572 


577 


581 


586 


591 


595 


600 


605 


609 






925 


614 


619 


624 


628 


633 


638 


642 


647 


652 


656 






926 


661 


666 


670 


675 


680 


685 


689 


694 


699 


703 






927 


708 


713 


717 


722 


727 


731 


736 


741 


745 


750 






928 


755 


759 


764 


769 


774 


778 


783 


788 


792 


797 






929 


802 


806 


811 


816 


820 


825 


830 


834 


839 


844 






•30 


848 


853 


858 


862 


867 


872 


876 


881 


886 


890 






931 


895 


900 


904 


909 


914 


918 


923 


928 


932 


937 






932 


942 


946 


951 


956 


960 


965 


970 


974 


979 


984 




933 


988 


993 


997 


*002 


*007 


*011 


*016 


*021 


*025 


*030 


4 
























1 


0/4 


934 


97 035 


039 


044 


049 


053 


058 


063 


067 


072 


077 


2 


0/8 


935 


081 


086 


090 


095 


100 


104 


109 


114 


118 


123 


3 


1/2 


936 


128 


132 


137 


142 


146 


151 


155 


160 


165 


169 


4 


1/6 
























5 


2/0 


937 


174 


179 


183 


188 


192 


197 


202 


206 


211 


216 


6 


2/4 


938 


220 


225 


230 


234 


239 


243 


248 


253 


257 


262 


7 


2/8 


939 


267 


271 


276 


280 


285 


290 


294 


299 


304 


308 


8 


3/2 
























o 


3/6 


























140 


313 


317 


322 


327 


331 


336 


340 


345 


350 


354 






941 


359 


364 


368 


373 


377 


382 


387 


391 


396 


400 






942 


405 


410 


414 


419 


424 


428 


433 


437 


442 


447 






943 


451 


456 


460 


465 


470 


474 


479 


483 


488 


493 






944 


497 


502 


506 


511 


516 


520 


525 


529 


534 


539 






945 


543 


548 


552 


557 


562 


566 


571 


575 


580 


585 






946 


589 


594 


598 


603 


607 


612 


617 


621 


626 


630 






947 


635 


640 


644 


649 


653 


658 


663 


667 


672 


676 






948 


681 


685 


690 


695 


699 


704 


708 


713 


717 


722 






949 


727 


731 


736 


740 


745 


749 


754 


759 


763 


768 






•50 


772 


777 


782 


786 


791 


795 


800 


804 


809 


813 






N. 


| L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 
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Table I. — Common logarithms of numbers — Continued 



N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pt8» 


M 


97 772 


777 


782 


786 


791 


795 


800 


804 


809 


813 






951 


818 


823 


827 


832 


836 


841 


845 


850 


855 


859 






952 


864 


868 


873 


877 


882 


886 


891 


896 


900 


905 






953 


909 


914 


918 


923 


928 


932 


937 


941 


946 


950 






954 


Q55 


959 


964 


968 


973 


978 


982 


987 


991 


996 






955 


96 000 


005 


009 


014 


019 


023 


028 


032 


037 


041 






956 


046 


050 


055 


059 


064 


068 


073 


078 


082 


087 






957 


091 


096 


100 


106 


100 


114 


118 


123 


127 


132 






968 


137 


141 


146 


150 


155 


159 


164 


168 


173 


177 






959 


182 


186 


191 


195 


200 


204 


209 


214 


218 


223 






Ml 


227 


232 


236 


241 


245 


250 


254 


259 


263 


268 




6 


961 


272 


277 


281 


286 


290 


295 


299 


304 


308 


313 


1 


0/5 


962 


318 


322 


327 


331 


336 


340 


345 


349 


354 


358 


2 


1,0 


963 


363 


367 


372 


376 


381 


385 


390 


394 


399 


403 


3 


U 


964 


408 


412 


417 


421 


426 


430 


435 


439 


444 


448 


4 


2/0 

2/5 

3/0 

3/5 


965 


453 


457 


462 


466 


471 


475 


480 


484 


489 


493 


6 

7 


966 


498 


502 


507 


511 


516 


520 


525 


529 


534 


538 


967 


643 


547 


552 


556 


561 


565 


570 


574 


579 


583 


8 


4,0 


968 


588 


592 


597 


601 


605 


610 


614 


619 


623 


628 


9 


4/5 


969 


632 


637 


641 


646 


650 


656 


659 


664 


668 


673 




•70 


677 


682 


686 


691 


695 


700 


704 


709 


713 


717 






971 


722 


726 


731 


735 


740 


744 


749 


753 


758 


762 






972 


767 


771 


776 


780 


784 


789 


793 


798 


802 


807 






973 


811 


816 


820 


825 


829 


834 


838 


843 


847 


851 






974 


856 


860 


865 


869 


874 


878 


883 


887 


892 


896 






975 


900 


905 


909 


914 


918 


923 


927 


932 


936 


941 






976 


945 


949 


954 


958 


963 


967 


972 


976 


981 


985 






977 


989 


994 


QQO 

WO 


,003 


,007 


,012 


,016 


,021 


,025 ,029 






978 


99 034 


038 


043 


047 


052 


056 


061 


065 


069 


074 






979 


078 


083 


087 


092 


096 


100 


105 


109 


114 


118 






•80 


123 


127 


131 


136 


140 


145 


149 


154 


158 


162 




4 


981 


167 


171 


176 


180 


185 


189 


193 


198 


202 


207 


1 


0/4 


982 


211 


216 


220 


224 


229 


233 


238 


242 


247 


251 


2 


0/8 


983 


255 


260 


264 


269 


273 


277 


282 


286 


291 


295 


3 


1,2 


984 


300 


304 


308 


313 


317 


322 


326 


330 


335 


339 


4 

e 


M 

2/0 

2/4 

2/8 


965 


344 


348 


352 


357 


361 


366 


370 


374 


379 


383 


0 

6 

7 


986 


388 


392 


396 


401 


405 


410 


414 


419 


423 


427 


987 


432 


436 


441 


445 


449 


454 


458 


463 


467 


471 


8 


3/2 


988 


476 


480 


484 


489 


493 


498 


502 


506 


511 


515 


9 


3/6 


989 


520 


524 


528 


533 


537 


542 


546 


550 


555 


559 




MO 


564 


568 


572 


577 


581 


585 


590 


594 


599 


603 






991 


607 


612 


616 


621 


625 


629 


634 


638 


642 


647 






992 


651 


656 


660 


664 


669 


673 


677 


682 


686 


691 






993 


695 


699 


704 


708 


712 


717 


721 


726 


730 


734 






994 


739 


743 


747 


752 


756 


760 


765 


769 


774 


778 






995 


782 


787 


791 


795 


800 


804 


808 


813 


817 


822 






996 


826 


830 


835 


839 


843 


848 


852 


856 


861 


865 






997 


870 


874 


878 


883 


887 


891 


896 


900 


904 


909 






998 


913 


917 


922 


926 


930 


935 


939 


944 


948 


952 






999 


957 


961 


965 


970 


974 


978 


983 


987 


991 


996 






1000 


00 000 


004 


009 


013 


017 


022 


026 


030 


035 


039 






N. 


L. 0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Prop. Pts. 
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27 



Original from 

UNIVERSITY OF CALIFORNIA 





uBS; 



6.46 373 
6. 76 476 
6.94 085 
7. 06 579 



7. 16 270 
7.24 188 
7. 30 882 
7.36 682 
7.41 797 



7.46 373 
7. 50 512 
7. 54 291 
7.57 767 
7.60 985 





L. Tan. 


Bl 


L. Cot. 


6.46 373 


30103 

17609 

12494 

9691 


3.53 627 


6. 76 476 


3.23 524 


6.94 085 


3. 05 915 


7.06 579 


2.93 421 


7. 16 270 


7918 

6694 

5800 

5115 

4576 


2.83 730 


7.24 188 


2. 75 812 


7. 30 882 


2.69 118 


7. 36 682 


2 63 318 


7. 41 797 


2.58 203 


7.46 373 


4139 

3779 

3476 

3219 

2996 


2.53 627 


7. 50 512 


2. 49 488 


7.54 291 


2. 45 709 


7. 57 767 


2. 42 233 


7. 60 980 


2. 39 014 


7.6? 982 


2803 

2633 

2482 

2348 

2228 


2. 36 018 


7.66 785 


2.33 215 


7. 69 418 


2. 30 582 


7. 71 900 


2.28 100 


7. 74 248 


2. 25 762 


7. 76 476 


2119 

2020 

1931 

1848 

1773 


2.23 524 


7. 78 595 


2.21 405 


7.80 615 


2. 19 385 


7.82 546 


2. 17 45-1 


7.84 394 


2.16 606 


7.86 167 


1704 

1639 

1579 

1524 

1473 


2.13 833 


7.87 871 


2. 12 129 


7.89 510 


2. 10 490 


7.91 089 


2. 08 911 


7.92 613 


2.07 387 


7.94 086 


1424 

1379 

1336 

3297 

1259 


2.05 914 


7.95 510 


2. 04 490 


7.96 889 


2.03 111 


7.98 225 


2. 01 775 


7.99 522 


2. 00 478 


8.00 781 


1223 

1190 

1159 

1128 

1100 


1.99 219 


8.02 004 


1.97 996 


8. 03 194 


1.96 800 


8. 04 353 


1.95 647 


8. 05 481 


1.94 519 


8. 06 581 


1072 

1047 

1022 

998 

976 


1.93 419 


8.07 653 


1.92 347 


8.08 700 


1.91 300 


8.09 722 


1.90 278 


8. 10 720 


1.89 280 


8. 11 696 


965 

934 

915 

895 

878 


1.88 304 


8. 12 651 


1. 87 349 


8. 13 585 


1.86 415 


8.14 500 


1.85 500 


8. 15 395 


1.84 605 


8. 16 273 


860 

843 

828 

812 

797 


1. 83 727 


8. 17 133 


1. 82 867 


8. 17 976 


1. 82 024 


8. 18 804 


1.81 196 


8. 19 616 


1.80 384 


8. 20 413 


782 

7AQ 


1.79 587 


8.21 195 


1. 78 805 


8. 21 964 


(Off 

756 

742 

730 


1. 78 036 


8.22 720 


1.77 280 


8.23 462 


1. 76 538 


8.24 192 




1.75 808 



Prop. Pts. 



0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0. 00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


0.00 


000 


9.99 


999 


9.99 


999 


9.99 


999 


9.99 


999 


9 99 


999 


9.99 


999 


9.99 


999 


9.99 


999 


9.99 


999 


9.99 


999 


9.99 


999 


9.99 


999 


9.99 


998 


9.99 


998 


9.99 


998 


9.99 


998 


9.99 


998 


9.99 


998 


9.99 


998 


9.99 


998 


9.99 


997 


9.99 


997 


9.99 


997 


9.99 


997 


9.99 


997 


9.99 


997 


9.99 


997 


9.99 


996 


9.99 


996 


9.99 


996 


9.99 


996 


9.99 


996 


9.99 


996 


9.99 


995 


9.99 


995 


9.99 


995 


9.99 


995 


9.99 


995 


9.99 


994 


9.99 


994 


9.99 


994 


9.99 


994 


9.99 


994 



9.99 993 




L. Cos. d. 



L. Tan. I L. Sin. 
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Table II . — Common logarithms of circular functions — Continued 



1° 


t 


L. Sin. 


d. 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 




Prop. Pts. 


0 

1 


8.24 186 
8.24 903 


717 

706 

695 

684 

673 


8. 24 192 
8. 24 910 


718 

706 


1.75 808 
1.75 090 


9.99 993 
9. 99 993 


60 

59 




717 


695 


673 


2 


8.25 609 


8. 25 616 


1. 74 384 


9.99 993 


58 


1 


71.7 


69.5 


67.3 


3 


8.26 304 


8.26 312 


684 

673 


1.73 688 


9.99 993 


57 


2 


143.4 


139.0 


134.6 


4 


8.26 988 


8.26 996 


1.73 004 


9.99 992 


56 


3 


215.1 


208.5 


201.9 














4 


286.8 


278.0 


269.2 




















5 


8. 27 661 


663 

653 

644 

634 

624 


8.27 669 


663 

654 

643 

634 

625 


1. 72 331 


9.99 992 


55 


5 


358.5 


347.5 


336.5 


6 


8.28 324 


8.28 332 


1. 71 668 


9.99 992 


54 










7 

8 


8. 28 977 
8. 29 621 


8.28 986 

8.29 629 


1.71 014 
1.70 371 


9.99 992 
9.99 992 


53 

52 




653 


634 


616 


9 


8. 30 255 


8. 30 263 


1. 69 737 


9.99 991 


51 


1 


65.3 


63.4 


61.6 














2 


130.6 


126.8 


123.2 




















10 


8. 30 879 


616 

608 

599 

590 

583 


8.30 888 


617 

607 

599 

591 

584 


1.69 112 


9.99 991 


50 


3 


195.9 


190.2 


184.8 


11 


8.31 495 


8.31 505 


1. 68 495 


9.99 991 


49 


4 


261.2 


253.6 


246.4 


12 


8. 32 103 


8.32 112 


1.67 888 


9.99 990 


48 


5 


326.5 


317.0 


308.0 


13 


8. 32 702 


8.32 711 


1.67 289 


9.99 990 


47 










14 


8. 33 292 


8. 33 302 


1.66 698 


9.99 990 


46 




599 


583 


568 


15 


8. 33 875 


575 

568 

560 

553 

547 


8.33 886 


575 

568 

561 

553 

546 


1.66 114 


9.99 990 


45 


1 


59.9 


58.3 


56.8 


16 


8. 34 450 


8. 34 461 


1.65 539 


9.99 989 


44 


2 


119.8 


116.6 


113.6 


17 


8. 35 018 


8.35 029 


1. 64 971 


9.99 989 


43 


3 


179.7 


174.9 


170.4 


18 


8. 35 578 


8. 35 590 


1.64 410 


9.99 989 


42 


4 


239.6 


233.2 


227.2 


19 


8.36 131 


8.36 143 


1.63 857 


9.99 989 


41 


5 


299.5 


291.5 


284.0 


20 


8. 36 678 


539 


8. 36 689 




1.63 311 


9.99 988 


40 




553 


539 


526 


21 


8. 37 217 


533 

526 

520 

514 


8.37 229 


533 

527 

520 

514 


1.62 771 


9.99 988 


39 




22 


8. 37 750 


8. 37 762 


1. 62 238 


9. 99 988 


38 


1 


56.3 


53.9 


52.6 


23 


8. 38 276 


8. 38 289 


1.61 711 


9. 99 987 


37 


2 


110.6 


107.8 


105.2 


24 


8.38 796 


8.38 809 


1.61 191 


9.99 987 


36 


3 


165.9 


161.7 


157.8 














4 


221.2 

276.5 


215.6 

269.5 


210.4 

263.0 


25 


8.39 310 


508 

502 

496 

491 

485 


8. 39 323 


509 

502 

496 


1.60.677 


9.99 987 


35 


5 


26 


8. 39 818 


8. 39 832 


1.60 168 


9.99 986 


34 










27 


8. 40 320 


8.40 334 


1.59 666 


9.99 986 


33 




514 


502 


490 


28 


8. 40 816 


8. 40 830 


491 

486 


1. 59 170 


9.99 986 


32 




29 


8.41 307 


8.41 321 


1. 58 679 


9.99 985 


31 


1 

2 


51.4 

102.8 

154.2 


50.2 

100.4 

150.6 


49 

98 

• 147 


MU 


8.41 792 


480 

474 

470 

464 

459 


8.41 807 


480 

475 

470 

464 

460 


1. 58 193 


9.99 985 


30 


3 


31 


8. 42 272 


8. 42 287 


1. 57 713 


9. 99 985 


29 


4 


205.6 


200.8 


196 


32 


8. 42 746 


8. 42 762 


1.57 238 


9.99 984 


28 


5 


257.0 


251.0 


245 


33 


8. 43 216 


8. 43 232 


1.56 768 


9.99 984 


27 










34 


8. 43 680 


8.43 696 1 




9.99 984 


26 




480 


470 


460 


35 


8.44 139 


455 

450 

445 

441 

436 


8. 44 156 


455 

450 

446 

441 

437 


1. 55 844 


9.99 983 


25 


1 


48 


47 


46 


36 


8. 44 594 


8.44 611 


1. 55 389 


9.99 983 


24 


2 


96 


94 


92 


37 


8. 45 044 


8. 45 061 


1. 54 939 


9. 99 983 


23 


3 


144 


141 


138 


38 


8. 45 489 


8. 45 507 


1. 54 493 


9.99 982 


22 


4 


192 


188 


184 


39 


8. 45 930 


8. 45 948 


1. 54 052 


9.99 982 


21 


5 


240 


235 


230 


m 


8.46 366 


433 


8.46 38o 


432 


1.53 615 


9.99 982 


O 




450 


440 


430 


41 


8. 46 799 


427 

424 

419 

416 


8. 46 817 


428 

424 

420 

416 


1.53 183 


9.99 981 


19 




42 


8.47 226 


8.47 245 


1. 52 755 


9. 99 981 


18 


1 


45 


44 


43 


43 


8. 47 650 


8. 47 669 


1. 52 331 


9. 99 981 


17 


2 


90 


88 


86 


44 


8. 48 069 


8.48 089 


1. 51 911 


9.99 980 


16 


3 

4 


135 

180 

225 


132 

176 

220 


129 

172 

215 


45 


8.48 485 


411 

408 

404 


8. 48 505 




1.51 493 


9.99 980 


15 


5 


46 


8.48 896 


8. 48 917 


1.51 083 


9. 99 979 


14 










47 


8. 49 304 


8. 49 325 


1. 50 675 


9. 99 979 


13 




420 


410 


400 


48 


8. 49 708 


400 

396 


8.49 729 


401 

397 


1. 50 271 


9. 99 979 


12 




49 


8. 50 108 


8.50 130 


1. 49 870 


9.99 978 


11 


1 

2 


42 

84 

126 


41 

82 

123 


40 

80 

120 


50 


8. 50 504 


OQQ 


8. 50 527 




1. 49 473 


9.99 978 


10 


3 


51 


8. 50 897 


390 

386 

382 

379 


8. 50 920 1 


1. 49 080 


9. 99 977 


9 


4 


168 


164 


160 


52 


8.51 287 


8.51 310 1 


1. 48 690 


9. 99 977 


8 


5 


210 


205 


200 


53 


8. 51 673 


8.51 696 


1.48 304 


9. 99 977 


H 










54 


8. 52 055 


8. 52 079 


1.47 921 


9.99 976 


H 




390 


380 


370 


55 


8. 52 434 


376 

373 

369 

367 

363 


8. 52 459 


376 

373 

370 

367 

363 


1.47 541 


9.99 976 


5 


1 


39 


38 


37 


56 


8. 52 810 


8. 52 835 1 


1.47 165 


9. 99 975 


4 


2 


78 


76 


74 


57 


8.53 183 


i m 


1. 46 792 


9. 99 975 


3 


3 


117 


114 


111 


58 


8. 53 552 


8. 53 578 


1. 46 422 


9. 99 974 


2 


4 


156 


152 


148 


59 


8. 53 919 


8.53 945 


1.46 055 


9. 99 974 


1 


5 


195 


190 


185 


00 


8.54 282 




8.54 308 




1.45 692 


9.99 974 


D 












L. Cos. 


d. 


L. Cot. 


c. d. 




L. Sin. 


t 


Prop. Pts. 










88° 





5le 



29 



Original from 

UNIVERSITY OF CALIFORNIA 




































































L. Sin. 


B 


8.64 282 
8. 54 642 
-8.54 999 
8. 55 354 
8. 55 705 


360 

357 

355 

351 

349 


8.56 054 
8.56 400 
8. 56 743 
8. 57 084 
8. 67 421 


346 

343 

341 

337 

336 


8. 57 757 
8. 58 089 

8. 58 419 
8. 58 747 
8. 59 072 


332 

330 

328 

325 

323 


8. 59 395 
8. 59 715 
8.60 033 
8. 60 349 
8. 60 662 


320 

318 

316 

313 

311 


8. 60 973 

8.61 282 
8.61 589 

8.61 894 

8.62 196 


309 

307 

305 

302 

301 


8.62 497 

8.62 795 

8.63 091 
8.63 385 
8. 63 678 


298 

296 

294 

293 

290 


•8.63 968 
8.64 256 
8.64 543 

8.64 827 

8.65 110 


288 

287 

284 

283 

281 


8. 65 391 
8. 65 670 

8.65 947 

8.66 223 
8.66 497 


279 

277 

276 

274 

272 


8. 66 769 

8. 67 039 
8.67 308 
8. 67 575 
8. 67 841 


270 

269 

267 

266 

263 


8.68 104 
8. 68 367 

8. 68 627 
8.68 886 

8.69 144 


263 

260 

259 

258 

256 


8. 69 400 
8. 69 654 
8. 69 907 
8. 70 159 
8. 70 409 


254 

253 

252 

250 

249 


8. 70 658 

8. 70 905 

8.71 151 
8. 71 395 
8. 71 638 


247 

246 

244 

243 

242 


8. 71 880 





Prop. Pts. 



Digitized b> 
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Table II . — Common logarithms of circular functions — Continued 



3° 






/ 


L. Sin. 


n 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 




Prop. Pts. 


0 

1 


8.71 880 
8. 72 120 


240 

239 

238 

237 

235 


8.71 940 
8. 72 181 


241 

239 

239 

237 

236 


1.28 060 
1. 27 819 


9. 99 940 
9.99 940 


60 

59 




238 




234 




229 


mi 


8. 72 359 


8. 72 420 


1.27 580 


9. 99 939 


58 


1 


23.8 


23.4 




22.9 


Mm 


8. 72 597 


8. 72 659 


1. 27 341 


9. 99 938 


57 


2 


47.6 


46.8 




45.8 


m 


8. 72 834 


8. 72 896 


1.27 104 


9.99 938 


56 


3 

4 


71.4 

or o 


70.2 

09 a . 




68.7 

91.6 
























. u 




5 


8. 73 069 


234 

232 

232 

230 

229 


8. 73 132 


234 

234 

232 

231 

229 


1. 26 868 


9.99 937 


55 


5 


119.0 


117.0 


114.5 


6 


8. 73 303 


8. 73 366 


1.26 634 


9. 99 936 


54 


6 


142.8 


140.4 


137.4 


7 


8. 73 535 




mwzwm 


9. 99 936 


53 


7 


166.6 


163.8 


160.3 


8 


8. 73 767 


8. 73 832 


1.26 168 


9. 99 935 


52 


8 


190.4 


187.2 


183.2 


9 


8. 73 997 


8.74 063 


1. 25 937 


9. 99 934 


51 


9 


214.2 


210.6 


206.1 


10 

11 


8. 74 226 
8. 74 454 


228 

226 

226 

224 

223 


8. 74 292 
8. 74 521 


229 

227 

226 

225 

224 


1. 25 708 
1. 25 479 


9. 99 934 
9. 99 933 


50 

49 




225 




220 




216 


12 


8.74 680 


8. 74 748 


1.25 252 


9. 99 932 


48 


1 


22.5 


22.0 




21.6 


13 


8.74 906 


8. 74 974 


1.25 026 


9. 99 932 


47 


2 


45.0 


44.0 




43.2 


14 


8. 75 130 


8.75 199 




9.99 931 


46 


3 

4 


67.5 

no o 


66.0 
Qfi A 




64.8 

86.4 






























15 


8. 75 353 


222 

220 

220 

219 

217 


8. 75 423 


222 

222 

220 

219 

219 


1. 24 577 


9.99 930 


45 


5 


112.5 


110.0 


108.0 


16 


8. 75 575 


8. 75 645 


1. 24 355 


9.99 929 


44 


6 


135.0 


132.0 


129.6 


17 


8.75 795 


8. 75 867 


1.24 133 


9. 99 929 


43 


7 


157.5 


154.0 


151.2 


18 


8. 76 015 


8. 76 087 


1.23 913 


9.99 928 


42 


8 


180.0 


176.0 


172.8 


19 


8. 76 234 


8.76 306 


1.23 694 


9.99 927 


41 


9 


202.5 


198.0 


194.4 


20 

21 


8. 76 451 
8. 76 667 


216 

216 

214 

213 

212 


8. 76 525 
8. 76 742 


217 

216 

215 

214 

213 


1. 23 475 
1.23 258 


9.99 926 
9.99 926 


40 

39 




212 




208 




204 


22 


8.76 883 


8. 76 958 


1. 23 042 


9.99 925 


38 


1 


21.2 


20.8 




20.4 


23 


8. 77 097 


8.77 173 


1. 22 827 


9. 99 924 


37 


2 


42.4 


41.6 




40.8 


24 


8. 77 310 


8. 77 387 


1. 22 613 


9.99 923 


36 


3 

4 


63.6 

QA Q 


62.4 

09 O 




61.2 

81.6 
























<-* 






25 


8. 77 522 


211 

210 

209 

208 

208 


wssmm 






9.99 923 


35 


5 


106.0 


104.0 


102.0 


26 


8. 77 733 


8.77 811 


1.22 189 


9. 99 922 


34 


6 


127.2 


124.8 


122.4 


27 


8. 77 943 


8. 78 022 


1. 21 978 


9. 99 921 


33 


7 


148.4 


145.6 


142.8 


28 


8. 78 152 


8. 78 232 


1.21 768 


9.99 920 


32 


8 


169.6 


166.4 


163.2 


29 


8. 78 360 


8. 78 441 


1.21 559 


9.99 920 


31 


9 


190.8 


187.2 


183.6 


m 


8. 78 568 
8. 78 774 


206 

205 

204 

203 

202 


8. 78 649 
8. 78 855 




1.21 351 
1.21 145 


9. 99 919 
9.99 918 


30 

29 




201 




197 




193 


32 


8. 78 979 


8. 79 061 


1. 20 939 


9.99 917 


28 


1 


20.1 


19.7 




19.3 


33 


8.79 183 


8. 79 266 


1. 20 734 


9.99 917 


27 


2 


40.2 


39.4 




38.6 


34 


8. 79 386 


8. 79 470 


1.20 530 


9. 99 916 


26 


3 

4 


60.3 

QO A 


59.1 

*7Q Q 




57.9 

77.2 






























35 


8.79 588 


201 

201 

199 

199 

197 


8. 79 673 


202 

201 

201 

199 

198 


1. 20 327 


9.99 915 


25 


5 


100.5 


98.5 




96.5 


36 


8. 79 789 


8. 79 875 


1. 20 125 


9. 99 914 


24 


6 


120.6 


118.2 


115.8 


37 


8.79 990 




1. 19 924 


9. 99 913 


23 


7 


140.7 


137.9 


135.1 


38 


8.80 189 




1. 19 723 


9.99 913 


22 


8 


160.8 


157.6 


154.4 


39 


8.80 388 




1. 19 524 


9.99 912 


21 


9 


180.9 


177.3 


173.7 


40 


8. 80 585 


197 

196 

195 

194 

193 


8.80 674 


198 

196 

196 

195 

194 


1. 19 326 


9.99 911 


fill 




189 




1ft* 




181 


41 


8. 80 782 


8. 80 872 


1.19 128 


9. 99 910 


19 












42 


8. 80 978 


8.81 068 


1. 18 932 


9. 99 909 


18 


1 


18.9 


18.5 




18.1 


43 


8.81 173 


8.81 264 


1. 18 736 


9.99 909 


17 


2 


37.8 


37.0 




36.2 


44 


8.81 367 


8.81 459 


1. 18 541 


9.99 908 


16 


3 


56.7 


55.5 




54.3 














4 


75.6 

94.5 


74.0 

92.5 




72.4 

90.5 


45 


8.81 560 


192 

192 

190 

190 

189 


8.81 653 




1. 18 347 


9.99 907 


15 


5 




46 


8.81 752 


8.81 846 


1.18 154 


9.99 906 


14 


6 


113. 4 




111.0 


108.6 


47 


8.81 944 


8. 82 038 


1. 17 962 


9. 99 905 


13 


7 


132.5 




129.5 


126.7 


48 


8.82 134 


8.82 230 


1. 17 770 


9.99 904 


12 


8 


151.2 


148.0 


144.8 


49 


8. 82 324 


8. 82 420 


1. 17 580 


9. 99 904 


11 


9 


170.1 


166.5 


162.9 


IB1 


8. 82 513 


188 

187 

187 

186 

185 


8. 82 610 


189 

188 

188 

186 

186 


1. 17 390 


9.99 903 


10 




A 




9 

3 


0 




1 


51 


8. 82 701 


8. 82 799 


1. 17 201 


9.99 902 


9 














52 


8.82 888 


8. 82 987 


1.17 013 


9.99 901 


8 


1 


0.4 


0.3 


0.2 


0.1 


53 


8. 83 075 


8.83 175 


1. 16 825 


9.99 900 


n 


2 


0.8 


0.6 


0.4 


0.2 


54 


8.83 261 


8.83 361 


1.16 639 


9. 99 899 


B 


3 

4 


1.2 

1.6 


0.9 

1 9 


0.6 
A ft 


0.3 

0.4 




























55 


8. 83 446 


184 

183 

183 

181 

181 


8.83 547 


185 

184 

184 

182 

182 


1. 16 453 


9.99 898 


m I 


5 


2.0 


1.5 


1.0 


0.5 


56 


8. 83 630 


8.83 732 


1.16 268 


9. 99 898 


H 


6 


2.4 


1.8 


1.2 


0.6 


57 


8.83 813 


8.83 916 


1. 16 084 


9.99 897 


3 


7 


2.8 




2. 1 


1. 


* 


0.7 


58 


8.83 996 


8.84 100 


1.15 900 


9. 99 896 


2 


8 


3.2 


2.4 


1.6 


0.8 


59 


8.84 177 


8.84 282 


1.15 718 


9. 99 895 


1 


9 


3.6 


2.7 


1.8 


0.9 


1 


8.84 358 




8.84 464 




1. 15 536 


9.99 894 


D 
















1 


L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 


L. Sin. 


F 


Prop. Pts. 








86° 





31 



Digitized by 




Original from 

UNIVERSITY OF CALIFORNIA 

























































iigiT 



Prop. Pts. 




Prop. Pts. 



Digitized b 1 



v Google 



Original from 

UNIVERSITY OF CALIFORNIA 
















































































Prop. Pts. 



8. 94 030 
8. 94 174 
8. 94 317 
8. 94 461 
8. 94 603 



8. 94 195 
8. 94 340 
8.94 485 
8. 94 630 
8. 94 773 




1. 05 


80 S 


1.05 


660 


1. 05 


515 


1.05 


370 


1. 05 


227 


1.05 


083 


1.04 


940 


1.04 


798 


1.04 


656 


1.04 


514 


1.04 


373 


1.04 


233 


1.04 


092 


1.03 


953 


1.03 


813 


1.03 


675 


1.03 


536 


1.03 


398 


1.03 


261 


1.03 


123 


1.02 


987 


1.02 


850 


1.02 


715 


1.02 


579 


1.02 


444 


1.02 


309 


1.02 


175 


1.02 


041 


1.01 


908 


1.01 


775 




1.01 642 
1.01 510 
1. 01 378 
1.01 247 
1.01 116 




1.00 


338 


1.00 


209 


1.00 


081 


0.99 


954 


0.99 


826 


0. 99 


699 


0. 99 


573 


0.99 


447 


0. 99 


321 


0.99 


195 


0.99 


070 


0. 98 


945 


0. 98 


821 


0.98 


697 


0. 98 


573 


0. 98 


450 


0.98 


327 


0. 98 


204 


0.98 


082 


0.97 


960 


0.97 


838 



9. 99 829 
9. 99 828 
9. 99 827 
9. 99 825 
9. 99 824 



9. 99 823 
9. 99 822 
9.99 821 
9. 99 820 
9. 99 819 



9. 99 817 
9. 99 816 
9. 99 815 
9. 99 814 
9. 99 813 



9. 99 812 
9. 99 810 
9.99 809 
9. 99 808 
9.99 807 



9.99 806 
9. 99 804 
9. 99 803 
9. 99 802 
9. 99 801 



9. 99 800 
9.99 798 
9. 99 797 
9. 99 796 
9. 99 795 



9. 99 793 
9. 99 792 
9. 99 791 
9. 99 790 
9.99 788 



9. 99 787 
9. 99 786 
9. 99 785 
9. 99 783 
9. 99 782 



9. 99 781 
9. 99 780 
9. 99 778 
9. 99 777 
9. 99 776 



9. 99 775 
9. 99 773 
9. 99 772 
9. 99 771 
9. 99 769 



9.99 768 
9. 99 767 
9. 99 765 
9. 99 764 
9. 99 763 



9. 99 761 





145 


143 


141 


1 


14.5 


14.3 


14. 1 


2 


29.0 


28.6 


28.2 


3 


43.6 


42.9 


42.3 


4 


58.0 


57.2 


56.4 


6 


72.5 


71.5 


70.5 


6 


87.0 


85.8 


84.6 


7 


101.5 


100.1 


98.7 


8 


116.0 


114.4 


112.8 


9 


130.5 


128.7 


126.9 




139 


138 


136 


1 


13.9 


13.8 


13.6 


2 


27.8 


27.6 


27.2 


3 


41.7 


41.4 


40.8 


4 


55.6 


55.2 


54.4 


5 


69.5 


69.0 


68.0 


6 


83.4 


82.8 


81.6 


7 


97.3 


96.6 


95.2 


8 


111.2 


110.4 


108.8 


9 


125.1 


124.2 


122.4 




135 


133 


131 


1 


13.5 


13.3 


13.1 


2 


27.0 


26.6 


26.2 


3 


40.5 


39.9 


39.3 


4 


54.0 


53.2 


52.4 


5 


67.5 


66.5 


65.5 


6 


81.0 


79.8 


78.6 


7 


94.5 


93.1 


91.7 


8 


108.0 


106.4 


104.8 


9 


121.5 


119.7 


117.9 




129 


128 


126 


1 


12.9 


12.8 


12.6 


2 


25.8 


25.6 


25.2 


3 


38.7 


38.4 


37.8 


4 


51.6 


51.2 


50.4 


5 


64.5 


64.0 


63.0 


6 


77.4 


76.8 


75.6 


7 


90.3 


89.6 


88.2 


8 


103. 2 


102.4 


100.8 


9 


116.1 


115.2 


113.4 




125 


123 


122 


1 


12.5 


12.3 


12.2 


2 


25.0 


24.6 


24.4 


3 


37.5 


36.9 


36.6 


4 


50.0 


49.2 


48.8 


5 


62.5 


61.5 


61.0 


6 


75.0 


73.8 


73.2 


7 


87.5 


86.1 


85.4 


8 


100.0 


98.4 


97.6 


9 


112.5 


110.7 


109.8 




121 


120 


1 


1 


12.1 


12.0 


0.1 


2 


24.2 


24.0 


0.2 


3 


36.3 


36.0 


0.3 


4 


48.4 


48.0 


0.4 


5 


60.5 


60.0 


0.5 


6 


72.6 


72.0 


0.6 


7 


84.7 


84.0 


0.7 


8 


96.8 


96.0 


0.8 


9 


108.9 


108.0 


0.9 



Prop. Pts. 



234592 ° 



Digitized by 



Original from 
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SURVEYING TABLES 



Table II . — Common logarithms of circular functions — Continued 









6° 


/ 


L. Sin. 


d. 


L. Tan. 


B3 


L. Cot. 


L. Cos. 




Prop. Pts. 


0 

1 


9. 01 923 

9. 02 043 


120 

120 

120 

119 

118 


9. 02 162 
9.02 283 


121 

121 

121 

120 

121 


0. 97 838 
0. 97 717 


9. 99 761 
9. 99 760 


60 

59 




121 


120 


119 


2 


9. 02 163 


9.02 404 


0. 97 596 


9. 99 759 


58 


1 


12. 1 


12.0 


11.9 


3 


9.02 283 


9. 02 525 


0. 97 475 


9. 99 757 


57 


2 


24.2 


24.0 


23.8 


4 


9. 02 402 


9. 02 645 


0.97 355 


9.99 756 


56 


3 

4 


36.3 

48.4 


36.0 

48.0 


35.7 

47.6 


















5 


9. 02 520 


119 

118 

117 

118 
117 


9. 02 766 


119 

120 
119 
118 
119 


0. 97 234 


9.99 755 


55 


5 


60.5 


60.0 


59.5 


6 


9. 02 639 


9.02 885 


0.97 115 


9. 99 753 


54 


6 


72.6 


72.0 


71.4 


7 


9. 02 757 


9. 03 005 


0. 96 995 


9. 99 752 


53 


7 


84.7 


84.0 


83.3 


8 


9. 02 874 


9.03 124 


0. 96 876 


9.99 751 


52 


8 


96.8 


96.0 


95.2 


9 


9. 02 992 


9.03 242 


0.96 758 


9. 99 749 


51 


9 


108.9 


108.0 


107.1 


10 

11 


9.03 109 
9.03 226 


117 

116 

116 

116 

116 


9. 03 361 
9. 03 479 


118 

118 

117 

118 
116 


0. 96 639 
0. 96 521 


9. 99 748 
9. 99 747 


50 

49 




118 


117 


116 


12 


9.03 342 


9. 03 597 


0.96 403 


9. 99 745 


48 


1 


11.8 


11.7 


11.6 . 


13 


9. 03 458 


9. 03 714 


0. 96 286 


9. 99 744 


47 


2 


23.6 


23.4 


23.2 


14 


9. 03 574 


9. 03 832 


0.96 168 


9. 99 742 


46 


3 

4 


35.4 

47.2 


35.1 

46.8 


34.8 


















40. 4 


15 


9. 03 690 


115 

115 

114 

115 
113 


9. 03 948 


117 

116 

116 

116 

115 


0. 96 052 


9. 99 741 


45 


5 


59.0 


58.5 


58.0 


16 


9. 03 805 


9. 04 065 


0. 95 935 


9. 99 740 


44 


6 


70.8 


70.2 


69.6 


17 


9. 03 920 


9.04 181 


0. 95 819 


9. 99 738 


43 


7 


82.6 


81.9 


81.2 


18 


9. 04 034 


9.04 297 


0. 95 703 


9. 99 737 


42 


8 


94.4 


93.6 


92.8 


19 


9.04 149 


9. 04 413 


0. 95 587 


9. 99 736 


41 


9 


106.2 


105.3 


104.4 


20 

21 


9.04 262 
9. 04 376 


114 

114 

113 

112 

113 


9.04 528 
9.04 643 


115 

115 

115 

114 

114 


0. 95 472 
0. 95 357 


9. 99 734 
9. 99 733 


40 

39 




115 


114 


113 


22 


9.04 490 


9.04 758 


0. 95 242 


9. 99 731 


38 


1 


11.5 


11.4 


11.3 


23 


9. 04 603 


9. 04 873 


0.95 127 


9. 99 730 


37 


2 


23.0 


22.8 


22.6 


24 


9. 04 715 


9. 04 987 


0.95 013 


9.99 728 


36 


3 

4 


34.5 

46.0 


34.2 

45.6 


33.9 

45.2 


















25 


9.04 828 


112 

112 

112 

111 

111 


9. 05 101 


113 

114 
113 
112 
113 


0.94 899 


9.99 727 


35 


5 


57.5 


57.0 


56.5 


26 


9. 04 940 


9. 05 214 


0. 94 786 


9.99 726 


34 


6 


69.0 


68.4 


67.8 


27 


9. 05 052 


9. 05 328 


0. 94 672 


9.99 724 


33 


7 


80.5 


79.8 


79.1 


28 


9. 05 164 


9. 05 441 


0.94 559 


9.99 723 


32 


8 


92.0 


91.2 


90.4 


29 


9. 05 275 


9. 05 553 


0. 94 447 


9. 99 721 


31 


9 


103.5 


102.6 


101.7 


i 


9. 05 386 
9. 05 497 


111 

110 

no 

no 

no 


9.05 666 
9. 05 778 


112 

112 

112 

111 

111 


0.94 334 
0. 94 222 


9.99 720 
9. 99 718 


30 

29 




112 


111 


no 


32 


9. 05 607 


9. 05 890 


0.94 no 


9. 99 717 


28 


1 


11.2 


11.1 


11.0 


33 


9. 05 717 


9.06 002 


0. 93 998 


9. 99 716 


27 


2 


22.4 


22.2 


22.0 


34 


9.05 827 


9. 06 113 


0. 93 887 


9. 99 714 


26 


3 

4 


33.6 

44.8 


33.3 

44.4 


33.0 

44.0 


















35 


9. 05 937 


109 

109 

109 

108 

109 


9. 06 224 


111 

no 

111 

no 

109 


0. 93 776 


9.99 713 


25 


5 


56.0 


55.5 


55.0 


36 


9.06 046 


9. 06 335 


0. 93 665 


9.99 711 


24 


6 


67.2 


66.6 


66.0 


37 


9.06 155 


9. 06 445 


0. 93 555 


9. 99 710 


23 


7 


78.4 


77.7 


77.0 


38 


9.06 264 


9. 06 556 


0. 93 444 


9. 99 708 


22 


8 


89.6 


88.8 


88.0 


39 


9. 06 372 


9.06 666 


0. 93 334 


9. 99 707 


21 


9 


100.8 


99.9 


99.0 


40 

41 


9. 06 481 
9.06 589 


108 

107 

108 
107 
107 


9. 06 775 
9. 06 885 


no 

109 

109 

108 

109 


0. 93 225 
0.93 115 


9. 99 705 
9.99 704 


20 

19 




109 


108 


107 


42 


9. 06 696 


9. 06 994 


0. 93 006 


9. 99 702 


18 


1 


10.9 j 


10.8 


10.7 


43 


9. 06 804 


9.07 103 


0. 92 897 


9. 99 701 


17 


2 


21.8 ; 


21.6 


21.4 


44 


9.06 911 


9. 07 211 


0. 92 789 


9. 99 699 


16 


3 

4 


32.7 

43.6 


32.4 

43.2 


32.1 

42.8 


















45 


9. 07 018 


106 

107 

106 

105 

106 


9. 07 320 


108 

108 

107 

108 
107 


0. 92 680 


9. 99 698 


15 


5 


54.5 


54.0 


53.5 


46 


9.07 124 


9. 07 428 


0. 92 572 


9. 99 696 


14 


6 


65.4 


64.8 


64.2 


47 


9. 07 231 


9. 07 536 


0. 92 464 


9. 99 695 


13 


7 


76.3 


75.6 


74.9 


48 


9. 07 337 


9. 07 643 


0. 92 357 


9. 99 693 


12 


8 


87.2 


86.4 


85.6 


49 


9. 07 442 


9. 07 751 


0. 92 249 


9. 99 692 


11 


9 


98.1 


97.2 


96.3 


50 

51 


9. 07 548 
9. 07 653 


105 

105 

105 

105 

104 


9. 07 858 
9.07 964 


106 

107 

106 

106 

106 


0. 92 142 
0. 92 036 


9. 99 690 
9.99 689 


10 

9 




106 


105 


104 


52 


9.07 758 


9. 08 071 


0. 91 929 


9.99 687 


8 


1 


10.6 


10.5 


10.4 


53 


9. 07 863 


9. 08 177 


0.91 823 


9.99 686 




2 


21.2 


21.0 


20.8 


54 


9. 07 968 


9. 08 283 


0.91 717 


9. 99 684 




3 

4 


31.8 

42.4 


31.5 

42.0 


31.2 

41.6 


















55 


9. 08 072 


104 

104 

103 

103 

103 


9. 08 389 


106 

105 

105 

105 

104 


0.91 611 


9.99 683 




5 


53.0 


52.5 


52.0 


56 


9. 08 176 


9. 08 495 


0. 91 505 


9.99 681 




6 


63.6 


63.0 


62.4 


57 


9.08 280 


9.08 600 


0. 91 400 


9.99 680 


3 


7 


74.2 


73.5 


72.8 


58 


9. 08 383 


9. 08 705 


0. 91 295 


9. 99 678 


2 


8 


84.8 


84.0 


83.2 


59 


9. 08 486 


9. 08 810 


0.91 190 


9. 99 677 


1 


9 


95.4 


94.5 


93.6 


60 


9.08 589 




9. 08 914 




0. 91 086 


9. 99 675 


B 










■ 


L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 


L. Sin. 


1 


Prop. Pts. 




83° 
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Table II . — Common logarithms of circular functions — Continued 



/ 


L. Sin. 


0 


9. 08 589 


1 


9. 08 692 


2 


9. 08 795 


3 


9. 08 897 


4 


9. 08 999 


5 


9.09 101 


6 


9.09 202 


7 


9.09 304 


8 


9. 09 405 


9 


9.09 506 


m 


9.09 606 


li 


9. 09 707 


12 


9. 09 807 


13 


9. 09 907 


14 


9. 10 006 


15 


9. 10 106 


16 


9. 10 205 


17 


9. 10 304 


18 


9. 10 402 


19 


9. 10 501 




9. 10 599 


21 


9. 10 697 


22 


9. 10 795 


23 


9. 10 893 


24 


9. 10 990 


25 


9. 11 087 


26 


9. 11 184 


27 


9.11 281 


28 


9. 11 377 


29 


9. 11 474 


30 


9. 11 570 


31 


9. 11 666 


32 


9. 11 761 


33 


9. 11 857 


34 


9. 11 952 


35 


9. 12 047 


36 


9. 12 142 


37 


9. 12 236 


38 


9. 12 331 


39 


9. 12 425 


m 


9. 12 519 


41 


9. 12 612 


42 


9. 12 706 


43 


9. 12 799 


44 


9. 12 892 


45 


9. 12 985 


46 


9. 13 078 


47 


9. 13 171 


48 


9. 13 263 


49 


9. 13 355 


50 


9. 13 447 


51 


9. 13 539 


52 


9. 13 630 


53 


9. 13 722 


54 


9. 13 813 


55 


9. 13 904 


56 


9. 13 994 


57 


9. 14 085 


58 


9. 14 175 


59 


9. 14 266 


m 


9. 14 356 


I 


L. Cos. 



L. Cot. 


L. Cos. 




0.91 086 


9. 99 675 


60 


0. 90 981 


9. 99 674 


59 


0. 90 877 


9. 99 672 


58 


0. 90 773 


9. 99 670 


57 


0. 90 670 


9.99 669 


56 


0.90 566 


9. 99 667 


55 


0.90 463 


9.99 666 


54 


0.90 360 


9.99 664 


53 


0.90 258 


9.99 663 


52 


0.90 155 


9.99 661 


51 


0. 90 053 


9.99 659 


50 


0. 89 951 


9.99 658 


49 


0.89 850 


9. 99 656 


48 


0. 89 748 


9.99 655 


47 


0. 89 647 


9. 99 653 


46 


0. 89 546 


9. 99 651 


45 


0. 89 445 


9. 99 650 


44 


0. 89 344 


9.99 648 


43 


0. 89 244 


9.99 647 


42 


0.89 144 


9. 99 645 


41 


0. 89 044 


9.99 643 


40 


0. 88 944 


9.99 642 


39 


0.88 845 


9. 99 640 


38 


0. 88 746 


9. 99 638 


37 


0. 88 647 


9. 99 637 


36 


0.88 548 


9.99 635 


35 


0. 88 449 


9.99 633 


34 


0. 88 351 


9. 99 632 


33 


0. 88 253 


9. 99 630 


32 


0.88 155 


9. 99 629 


31 


0. 88 057 


9. 99 627 


30 


0.87 960 


9.99 625 


29 


0. 87 862 


9. 99 624 


28 


0. 87 765 


9. 99 622 


27 


0.87 668 


9.99 620 


26 


0. 87 572 


9. 99 618 


25 


0. 87 475 


9. 99 617 


24 


0. 87 379 


9. 99 615 


23 


0. 87 283 


9. 99 613 


22 


0.87 187 


9. 99 612 


21 


0. 87 091 


9. 99 610 


wot 


0. 86 996 


9.99 608 


19 


0. 86 901 


9. 99 607 


18 


0.86 806 


9. 99 605 


17 


0.86 711 


9.99 603 


16 


0. 86 616 


9.99 601 


15 


0. 86 522 


9.99 600 


14 


0. 86 427 


9. 99 598 


13 


0. 86 333 


9.99 596 


12 


0. 86 239 


9. 99 595 


11 


0. 86 146 


9. 99 593 


10 


0. 86 052 


9. 99 591 


9 


0. 85 959 


9.99 589 


8 


0.85 866 


9.99 588 


ji 


0. 85 773 


9.99 586 


B 


0. 85 680 


9.99 584 


5 


0. 85 588 


9. 99 582 


4 


0. 85 496 


9.99 581 


3 


0. 85 403 


9. 99 579 


2 


0. 85 312 


9. 99 577 


1 


0.85 220 


9. 99 575 


1 


L. Tan. 


L. Sin. 


1 



d. 



L. Tan. 



9.08 


914 


9. 09 


019 


9.09 


123 


9.09 


227 


9. 09 


330 


9.09 


434 


9.09 


537 


9. 09 


640 


9. 09 


742 


9.09 


845 


9. 09 


947 


9. 10 


049 


9. 10 


150 


9. 10 


252 


9. 10 


353 


9. 10 


454 


9.10 


555 


9. 10 


656 


9. 10 


756 


9. 10 


856 


9. 10 


956 


9. 11 


056 


9.11 


155 


9. 11 


254 


9.11 


353 


9.11 


452 


9.11 


551 


9.11 


649 


9.11 


747 


9. 11 


845 


9.11 


943 


9. 12 


040 


9. 12 


138 


9. 12 


235 


9. 12 


332 


9. 12 


428 


9. 12 


525 


9. 12 


621 


9. 12 


717 


9. 12 


813 


9. 12 


909 


9. 13 


004 


9. 13 


099 


9. 13. 


194 


9. 13 


289 


9. 13 


384 


9. 13 


478 


9. 13 


573 


9. 13 


667 


9. 13 


761 


9. 13 


8.54 


9. 13 


948 


9. 14 


041 


9. 14 


134 


9. 14 


227 


9. 14 


320 


9. 14 


412 


9. 14 


504 


9.14 


597 


9. 14 


688 



c. d. 



Prop. Pts. 



103 

103 

102 

102 

102 

101 

102 

101 

101 

100 

101 

100 

100 

99 

100 



99 



98 

98 

98 

98 

97 

97 

97 

97 

96 

97 
96 

96 

95 

96 
95 
95 

95 

94 

95 
94 
94 



94 

93 

93 

93 

93 

93 

92 

92 

92 

92 

91 

92 
91 
91 

90 

91 

90 

91 
90 



9. 14 780 



105 

104 

104 

103 

104 

103 

103 

102 

103 

102 

102 

101 

102 

101 

101 

101 

101 

100 

100 

100 

100 

99 

99 

99 

99 

99 

98 



98 

97 

98 
97 
97 

96 

97 
96 
96 
96 
96 

95 

95 

95 

95 

95 

94 

95 
94 
94 

93 

94 
93 
93 
93 
93 

92 

92 

93 

91 

92 



105 


104 


103 


10.5 


10.4 


10.3 


21.0 


20.8 


20.6 


31.5 


31.2 


30.9 


42.0 


41.6 


41.2 


52.5 


52.0 


51.5 


63.0 


62.4 


61.8 


73.5 


72.8 ! 


72.1 


84.0 


83.2 


82.4 


94.5 


93.6 


92.7 


102 


101 j 


100 


10.2 


10.1 


10.0 


20.4 


20.2 


20.0 


30.6 


30.3 


30.0 


40.8 


40.4 


40.0 


51.0 


50.5 


50.0 


61.2 


60.6 


60.0 


71.4 


70.7 


70.0 


81.6 


80.8 


80.0 


91.8 ; 


90.9 


90.0 



9.9 

19.8 

29.7 

39.6 

49.5 

59.4 

69.3 

79.2 

89.1 



98 

9.8 

19.6 

29.4 

39.2 
49.0 
58.8 

68.6 

78.4 

88.2 



97 

9.7 

19.4 

29.1 

38.8 

48.5 

58.2 

67.9 

77.6 

87.3 



94 

9.4 

18.8 

28.2 

37.6 
47.0 
56.4 
65.8 
75.2 

84.6 



91 

9.1 

18.2 

27.3 

36.4 

45.5 

54.6 

63.7 

72.8 

81.9 



96 

9.6 

19.2 
28.8 

38.4 

48.0 

57.6 

67.2 

76.8 

86.4 

93 

9.3 

18.6 

27.9 

37.2 

46.5 
55.8 

65.1 
74.4 
83.7 

90 

9.0 

18.0 

27.0 

36.0 

45.0 

54.0 

63.0 

72.0 

81.0 



95 

9.5 

19.0 

28.5 

38.0 

47.5 

57.0 

66.5 

76.0 

85.5 

92 

9.2 

18.4 

27.6 

36.8 

46.0 
55.2 

64.4 

73.6 

82.8 



0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.8 



d. 



L. Cot. 



e. d. 



Prop. Pts. 
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Table II . — Common logarithms of circular functions — Continued 



8 ° 





L. Sin. 


D 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 






9. 14 356 


QQ 


9. 14 780 


92 

91 

91 

91 

91 


0.85 220 


9. 99 575 


60 


1 


9. 14 445 


oW 

90 

89 

90 
89 


9. 14 872 


0. 85 128 


9. 99 574 


59 


2 


9. 14 635 


9. 14 963 


0.85 037 


9. 99 572 


58 


3 


9. 14 624 


9. 15 054 


0.84 946 


9. 99 570 


57 


4 


9. 14 714 


9. 15 145 


0. 84 855 


9.99 568 


56 


5 


9. 14 803 


88 


9. 15 236 


91 

90 

91 
90 
90 


0. 84 764 


9.99 566 


55 


6 


9. 14 891 


9. 15 327 


0. 84 673 


9.99 565 


54 


7 


9. 14 980 


oV 

QQ 


9. 15 417 


0. 84 583 


9. 99 563 


53 


8 


9. 15 069 


OV 

88 

88 


9. 15 508 


0. 84 492 


9.99 561 


52 


9 


9. 15 157 


9. 15 598 


0. 84 402 


9.99 559 


51 


10 


9. 15 245 


88 

88 

87 

88 
87 


9. 15 688 


89 

90 

QQ 


0. 84 312 


9.99 557 


50 


11 


9. 15 333 


9. 15 777 


0.84 223 


9. 99 556 


49 


12 


9. 15 421 


9. 15 867 


0.84 133 


9.99 554 


48 


13 


9. 15 508 


9. 15 956 


OV 

90 

89 


0.84 044 


9.99 552 


47 


14 


9. 15 596 


9. 16 046 


0. 83 954 


9.99 550 


46 


15 


9. 15 683 


87 

87 

87 

86 

86 


9. 16 135 


QQ 


0. 83 865 


9.99 548 


45 


16 


9. 15 770 


9. 16 224 


OV 

88 

89 

88 

88 


0. 83 776 


9.99 546 


44 


17 


9. 15 857 


9. 16 312 


0.83 688 


9.99 545 


43 


18 


9. 15 944 


9. 16 401 


0. 83 599 


9.99 543 


42 


19 


9. 16 030 


9. 16 489 


0.83 511 


9.99 541 


41 


20 


9.16 116 


87 

86 

85 

86 
85 


9. 16 577 


88 

88 

88 

87 

88 


0. 83 423 


9. 99 539 


40 


21 


9. 16 203 


9. 16 665 


0.83 335 


9.99 537 


39 


22 


9. 16 289 


9. 16 753 


0.83 247 


9.99 535 


38 


23 


9. 16 374 


9. 16 841 


0. 83 159 


9.99 533 


37 


24 


9. 16 460 


9. 16 928 


0. 83 072 


9. 99 532 


36 


25 


9. 16 545 


86 

85 

85 

85 

84 


9. 17 016 


87 

87 

87 

86 

87 


0. 82 984 


9. 99 530 


35 


26 


9. 16 631 


9.17 103 


0.82 897 


S. 99 528 


34 


27 


9. 16 716 


9. 17 190 


0.82 810 


9. 99 526 


33 


28 


9. 16 801 


9.17 277 


0. 82 723 


9. 99 524 


32 


29 


9. 16 886 


9. 17 363 


0. 82 637 


9.99 522 


31 


30 


9. 16 970 


85 

84 

84 

84 

84 


9. 17 450 


86 

86 

86 

86 

86 


0. 82 550 


9.99 520 


30 


31 


9. 17 055 


9. 17 536 


0. 82 464 


9.99 518 


29 


32 


9. 17 139 


9. 17 622 


0. 82 378 


9.99 517 


28 


33 


9. 17 223 


9. 17 708 


0.82 292 


9.99 515 


27 


34 


•9. 17 307 


9. 17 794 


0.82 206 


9.99 513 


26 


35 


9. 17 391 


83 

84 
83 
83 
83 


9. 17 880 


85 

86 
85 
85 
85 


0.82 120 


9.99 511 


25 


36 


9. 17 474 


9. 17 965 


0. 82 035 


9. 99 509 


24 


37 


9. 17 558 


9. 18 051 


0. 81 949 


9.99 507 


23 


38 


9. 17 641 


9. 18 136 


0.81 864 


9. 99 505 


22 


39 


9. 17 724 


9. 18 221 


0.81 779 


9.99 503 


21 


40 


9. 17 807 


83 

83 

82 

82 

83 


9. 18 306 


85 

84 

85 
84 
84 


0.81 694 


9.99 501 


20 


41 


9. 17 890 


9. 18 391 


0.81 609 


9. 99 499 


19 


42 


9. 17 973 


9. 18 475 


0.81 525 


9.99 497 


18 


43 


9. 18 055 


9. 18 560 


0.81 440 


9.99 495 


la 


44 


9. 18 137 


9. 18 644 


0.81 356 


9. 99 494 


m 


45 


9. 18 220 


82 

81 

82 

82 

81 


9. 18 728 


84 

84 

S3 

84 

83 


0.81 272 


9. 99 492 


15 


46 


9. 18 302 


9. 18 812 


0.81 188 


9.99 490 


14 


47 


9. 18 383 1 


9. 18 896 


0.81 104 


9.99 488 


13 


48 


9. 18 465 


9. 18 979 


0.81 021 


9. 99 486 


12 


49 


9. 18 547 


9. 19 063 


0.80 937 


9. 99 484 


11 


50 


9. 18 628 


81 

81 

81 

81 

81 


9. 19 146 


83 

83 

83 

83 

83 


0.80 854 


9. 99 482 


10 


51 


9. 18 709 


9. 19 229 


0. 80 771 


9. 99 480 


9 


52 


9. 18 790 


9. 19 312 


0. 80 688 


9. 99 478 


8 


53 


9. 18 871 


9. 19 395 


0. 80 605 


9. 99 476 


7 


54 


9. 18 952 


9. 19 478 


0.80 522 


9.99 474 


6 


55 


9. 19 033 


80 

80 

80 

80 

80 


9. 19 561 


82 

82 

82 

82 

82 


0. 80 439 


9. 99 472 




56 


9. 19 113 


9. 19 643 


0. 80 357 


9. 99 470 




57 


9. 19 193 


9. 19 725 


0. 80 275 


9. 99 468 




58 


9. 19 273 


9. 19 807 


0. 80 193 


9. 99 466 




59 


9. 19 353 


9. 19 889 


0.80 111 


9.99 464 




60 


9. 19 433 




9. 19 971 




0.80 029 


9. 99 462 


0 




L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 


L. Sin. 


/ 



Prop. 


Pts. 




92 


91 


90 


9.2 


9.1 


9.0 


18.4 


18.2 


18.0 


27.6 


27.3 


27.0 


36.8 


36.4 


36.0 


46.0 


45.5 


45.0 


55.2 


54.6 


54.0 


64.4 


63.7 


63.0 


73.6 


72.8 


72.0 


82.8 


81.9 


81.0 



8.9 

17.8 

26.7 
35.6 
44.5 

53.4 

62.3 

71.2 

80.1 

87 

8.7 

17.4 

26.1 

34.8 

43.5 

52.2 

60.9 

69.6 

78.3 

85 

8.5 

17.0 

25.5 

34.0 

42.5 

51.0 

59.5 

68.0 

76.5 

83 

8.3 

16.6 

24.9 

33.2 
41.5 

49.8 

58.1 

66.4 
74.7 



88 

8.8 

17.6 

26.4 

35.2 

44.0 

52.8 

61.6 

70.4 

79.2 

86 

8.6 

17.2 

25.8 

34.4 

43.0 

51.6 

60.2 

68.8 

77.4 

84 

8.4 

16.8 

25.2 

33.6 

42.0 

50.4 

58.8 

67.2 

75.6 



82 

8.2 

16.4 

24.6 

32.8 
41.0 

49.2 

57.4 

65.6 

73.8 



81 


80 


2 


8.1 


8.0 


0.2 


16.2 


16.0 


0.4 


24.3 


24.0 


0.6 


32.4 


32.0 


0.8 


40.5 


40.0 


1.0 


48.6 


48.0 


1.2 


56.7 


56.0 


1.4 


64.8 


64.0 


1.6 


72.9 


72.0 


1.8 



Prop. Pts. 



81° 



Google 



36 



Original from 

UNIVERSITY OF CALIFORNIA 


































uli>! 



9. 19 433 
9. 19 513 
9. 19 592 
9. 19 672 
9. 19 751 

9. 19 830 
9. 19 909 

9. 19 988 

9.20 067 
9. 20 145 

9.20 223 
9.20 302 
9.20 380 
9.20 458 
9.20 535 

9. 20 613 
9. 20 691 
9. 20 768 
9. 20 845 
9. 20 922 

9.20 999 

9. 21 076 
9. 21 153 
9.21 229 
9. 21 306 

9. 21 382 
9. 21 458 
9. 21 534 
9. 21 610 I 
9. 21 685 

9. 21 761 
9.21 836 

9. 21 912 
9. 21 987 
9. 22 062 

9. 22 137 
9. 22 211 
9.22 286 
9.22 361 
9.22 435 

9.22 509 
9.22 583 
9.22 657 
9.22 731 
9. 22 805 

9.22 878 

9. 22 952 

9.23 025 
9.23 098 
9. 23 171 

9.23 244 
9.23 317 
9.23 390 
9.23 462 
9.23 535 

9.23 607 
9.23 679 
9. 23 752 
9.23 823 
9. 23 895 

9.23 967 



9. 19 971 

9.20 053 

9. 20 216 
9. 20 297 

9. 20 378 
9. 20 459 
9.20 540 I 
9. 20 621 
9. 20 701 

9. 20 782 
9. 20 862 

9.20 942 

9.21 022 
9.21 102 

9.21 182 
9. 21 261 
9 21 341 
9. 21 420 
9. 21 499 

9. 21 578 
9 21 657 
9. 21 736 
9. 21 814 
9. 21 893 

9. 21 971 

9. 22 049 
9.22 127 
9. 22 205 
9.22 283 

9. 22 361 
9.22 438 
9. 22 516 
9. 22 593 
9. 22 670 

9. 22 747 
9.22 824 
9.22 901 

9. 22 977 

9. 23 054 

9.23 130 
9.23 206 
9.23 283 
9. 23 359 I 
9. 23 435 | 

9. 23 510 
9. 23 586 
9. 23 661 
9. 23 737 
9. 23 812 

9.23 887 

9.23 962 

9.24 037 
9. 24 112 
9.24 186 

9.24 261 
9. 24 335 
9. 24 410 
9.24 484 
9.24 558 



L. Cot. c. 



0.80 029 
0. 79 947 
0.79 866 
0. 79 784 
0.79 703 



0.79 622 
0.79 541 
0.79 460 
0. 79 379 
0.79 299 



0. 79 218 
0.79 138 
0. 79 058 
0. 78 978 
0.78 898 



0.78 818 
0. 78 739 
0. 78 659 
0.78 580 
0. 78 501 



0.78 422 
0. 78 343 
0.78 264 
0. 78 186 
0. 78 107 



0.78 029 
0.77 951 
0. 77 873 
0.77 795 
0. 77 717 



0. 77 639 
0.77 562 
0.77 484 
0. 77 407 
0.77 330 



0.77 253 
0.77 176 
0.77 099 
0.77 023 
0. 76 946 



0. 76 870 
0. 76 794 
0. 76 717 
0. 76 641 
0. 76 565 



0. 76 490 
0.76 414 
0.76 339 
0. 76 263 
0. 76 188 



0. 76 113 
0.76 038 
0.75 963 
0.75 888 
0.75 814 



0. 75 739 
0. 75 665 
0. 75 590 
0. 76 516 
0. 75 442 



9. 99 462 
9.99 460 
9.99 458 
9.99 456 
9.99 454 

9.99 452 
9.99 450 
9.99 448 
9.99 446 
9.99 444 



9.99 


442 


9.99 


440 


9.99 


438 


9.99 


436 


9.99 


434 


9.99 


432 


9.99 


429 


9.99 


427 


9.99 


425 


9.99 


423 


9.99 


421 


9.99 


419 


9. 99 


417 


9.99 


415 


9. 99 


413 


9.99 


411 


9.99 


409 


9.99 


407 


9.99 


404 


9.99 


402 



9.99 400 
9.99 398 
9.99 396 
9.99 394 
9.99 392 




9.99 


390 


9.99 


388 


9. 99 385 


9.99 


383 


9.99 


381 


9.99 


379 


9.99 


377 


9.99 


375 


9.99 


372 


9.99 


370 


9.99 


368 


9.99 


366 


9.99 


364 


9.99 


362 


9.99 


359 


9.99 


357 


9.99 


355 


9.99 


353 


9.99 


351 


9.99 


348 


9.99 


346 


9. 99 344 


9.99 


342 


9.99 


340 


9.99 


337 


9.99 


335 









Qle 



UN1VERS 




























































9.23 967 

9.24 039 

9.24 110 

9.24 181 

9.24 253 

9.24 324 

9.24 395 

9.24 466 

9.24 536 

9.24 607 

9. 24 677 

9.24 748 
9. 24 818 

9.24 888 

9.24 958 

9. 25 028 

9.25 098 

9.25 168 

9.25 237 

9.25 307 

9. 25 376 

9.25 445 
9. 25 514 

9.25 583 

9.25 652 

9. 25 721 

9.25 790 

9.25 858 

9.25 927 

9.25 995 

9.26 063 

9. 26 131 

9.26 199 

9.26 267 

9.26 335 

9.26 403 
9. 26 470 

9.26 538 

9.26 605 
9. 26 672 

9. 26 739 
9. 26 806 
9. 26 873 

9.26 940 

9.27 007 

9. 27 073 

9.27 140 

9.27 206 

9.27 273 
9. 27 339 

9. 27 405 

9. 27 471 
9. 27 537 

9.27 602 

9.27 668 

9. 27 734 

9.27 799 

9.27 864 
9. 27 930 

9.27 995 

9.28 060 



L. Tan. c. d. 



9.24 632 

9.24 706 
9. 24 779 

9.24 853 

9.24 926 



9.25 000 


9. 25 073 


9.25 


146 


9.25 


219 


9.25 


292 


9.25 365 


9.25 


437 


9.25 


510 


9.25 


582 


9.25 


655 


9.25 


727 


9.25 


799 


9.25 


871 


9. 25 943 


9.26 


015 


9.26 


086 


9.26 


158 


9.26 


229 


9.26 


301 


9.26 


372 


9. 26 443 


9.26 


514 


9.26 


585 


9.26 


655 


9.26 


726 


9.26 


797 


9.26 


867 


9. 26 937 


9.27 


008 


9. 27 078 


9. 27 


148 


9.27 


218 


9.27 


288 


9. 27 


357 


9.27 


427 


9.27 


496 


9. 27 


566 


9. 27 635 


9.27 


704 


9.27 


773 


9.27 


842 


9.27 


911 


9.27 


980 


9.28 


049 


9.28 


117 


9.28 


186 


9.28 


254 


9.28 


323 


9.28 


391 


9.28 


459 


9.28 


527 


9.28 


595 


9.28 


662 


9.28 


730 


9.28 


798 



9.28 865 




Original fmm 

UNIVERSITY OF CALIFORNIA 


































u^r 



9.28 865 
9. 28 933 

9.29 000 

9.29 067 

9.29 134 

9.29 201 

9.29 268 
9. 29 335 
9. 29 402 

9.29 468 

9.29 535 

9.29 601 
9. 29 668 
9. 29 734 

9.29 800 

9. 29 866 

9. 29 932 
9. 29 998 

9.30 064 

9.30 130 

9.30 195 
9. 30 261 

9.30 326 
9. 30 391 

9. 30 457 

9. 30 522 I 
9. 30 587 

9. 30 652 
9. 30 717 
9. 30 782 

9. 30 846 

9.30 911 

9. 30 975 
9. 31 040 

9.31 104 

9.31 168 

9.31 233 

9.31 297 

9.31 361 
9. 31 425 

9. 31 489 
9. 31 552 
9. 31 616 
9. 31 679 

9.31 743 

9.31 806 

9.31 870 

9.31 933 

9.31 996 
9. 32 059 

9. 32 122 
9. 32 185 
9. 32 248 

9.32 311 

9. 32 373 

9. 32 436 
9. 32 498 
9. 32 561 
9. 32 623 

9. 32 685 

9. 32 747 



0.71 135 
0. 71 067 
0.71 000 
0. 70 933 
0. 70 866 

0. 70 799 
0. 70 732 
0. 70 665 
0. 70 598 
0. 70 532 

0. 70 465 
0. 70 399 
0. 70 332 
0. 70 266 
0.70 200 

0. 70 134 
0. 70 068 
0. 70 002 
0. 69 936 
0. 69 870 

0. 69 805 
0. 69 739 
0. 69 674 
0.69 609 
0. 69 543 

0. 69 478 
0.69 413 
0. 69 348 
0.69 283 
0. 69 218 

0. 69 154 
0. 69 089 
0. 69 025 
0.68 960 
0.68 896 

0.68 832 
0. 68 767 
0. 68 703 
0.68 639 
0. 68 575 

0.68 511 
0. 68 448 
0. 68 384 
0. 68 321 
0. 68 257 

0.68 194 
0. 68 130 
0. 68 067 
0.68 004 
0. 67 941 

0. 67 878 
0. 67 815 
0. 67 752 
0. 67 689 
0. 67 627 

0. 67 564 
0. 67 502 
0. 67 439 
0. 67 377 
0.67 315 



9. 99 195 
9. 99 192 

9.99 190 

9.99 187 

9.99 185 



9. 99 182 

9.99 180 

9.99 177 

9.99 175 

9.99 172 



9. 99 170 

9.99 167 

9.99 165 

9.99 162 

9.99 160 

9. 99 157 

9.99 155 

9.99 152 

9.99 150 
9. 99 147 

9. 99 145 

9.99 142 
9. 99 140 
9. 99 137 

9.99 135 

9. 99 132 

9.99 130 
9. 99 127 

9.99 124 

9. 99 122 



9. 99 119 
9. 99 117 
9. 99 114 

9.99 112 

9.99 109 



9. 99 106 

9.99 104 

9.99 101 

9.99 099 

9.99 096 

9. 99 093 

9.99 091 
9. 99 088 
9. 99 086 
9. 99 083 

9. 99 080 
9. 99 078 
9. 99 075 

9. 99 072 

9. 99 070 



9.99 067 

9.99 064 

9. 99 062 

9. 99 059 

9. 99 056 



9.99 054 
9. 99 051 

9.99 048 

9.99 046 

9.99 043 









0.67 253 I 9.99 040 



c. d. I L. Tan. I L. Sin. 































u ■« 




9. 31 788 

9.31 847 

9. 31 907 

9. 31 966 

9. 32 025 

9. 32 084 

9. 32 143 
9. 32 202 
9. 32 261 

9. 32 319 

9. 32 378 

9. 32 437 

9. 32 495 

9. 32 553 

9. 32 612 

9. 32 670 

9. 32 728 

9. 32 786 
9. 32 844 
9. 32 902 

9. 32 960 
9. 33 018 

9. 33 075 
9. 33 133 

9.33 190 

9. 33 248 

9. 33 305 

9. 33 362 

9. 33 420 
9. 33 477 

9. 33 534 
9. 33 591 

9. 33 647 
9. 33 704 

9.33 761 

9. 33 818 
9. 33 874 
9. 33 931 

9. 33 987 
9. 34 043 

9. 34 100 
9. 34 156 
9. 34 212 
9. 34 268 

9. 34 324 

9. 34 380 
9. 34 436 
9. 34 491 
9. 34 547 
9. 34 602 

9. 34 658 
9. 34 713 

9. 34 769 
9. 34 824 
9. 34 879 

9. 34 934 
9. 34 989 
9. 35 044 

9.35 099 

9.35 154 



9. 32 747 
9. 32 810 
9. 32 872 
9. 32 933 
9. 32 995 
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Table II . — Common logarithms of circular functions — Continued 







14° 






/ 1 


L. Sin. 


D 








L. Cos. 


d. 




Prop. Pts. 


m 


9. 38 368 


50 

51 

50 

51 
50 


9. 39 677 


54 

54 

53 

54 
53 


0. 60 323 


9.98 690 




IM 








1 


9. 38 418 


9. 39 731 


0.60 269 


9. 98 687 


O 


59 








2 


9. 38 469 


9. 39 785 


0.60 215 


9.98 684 


6 

o 


58 








3 


9.38 519 


9.39 838 


0.60 162 


9. 98 681 




57 




54 


53 


4 


9. 38 570 


9. 39 892 


0.60 108 


9. 98 678 


o 

3 


56 


1 


5.4 


5.3 


5 


9. 38 620 


.50 

51 

50 

50 

50 


9. 39 945 


54 

53 

54 
53 
53 


0. 60 055 


9. 98 675 


A 


55 


2 

3 


10.8 

16.2 

21.6 

27.0 

32.4 

37.8 


10.6 

15.9 

21.2 

26.5 

31.8 

37.1 


6 


9. 38 670 


9.39 999 


0. 60 001 


9. 98 671 


o 


54 


7 


9 38 721 


9. 40 052 


0. 59 948 


9.98 668 




53 




8 


9. 38 771 


9.40 106 


0. 59 894 


9. 98 665 


<) 


52 


0 

6 

7 


9 


9. 38 821 


9.40 159 


0. 59 841 


9. 98 662 


6 

3 


51 


ra 


9. 38 871 


50 

50 

50 

50 

50 


9.40 212 


54 

53 

53 

53 

53 


0. 59 788 


9. 98 659 




PI 


8 

9 


43.2 

48.6 


42.4 

47.7 


li 


9. 38 921 


9.40 266 


0. 59 734 


9. 98 656 


A 


49 


12 


9. 38 971 


9. 40 319 


0. 59 681 


9. 98 652 


2 


48 








13 


9. 39 021 


9. 40 372 


0. 59 628 


9. 98 649 




47 








14 


9. 39 071 


9. 40 425 


0. 59 575 


9.98 646 


3 


46 








15 


9. 39 121 


49 

50 
50 

49 

50 


9. 40 478 


53 

53 

52 

53 
53 


0.59 522 


9.98 643 




45 




52 


51 


16 


9. 39 170 


9.40 531 


0.59 469 


9. 98 640 


A 


44 


1 


5.2 


5.1 


17 


9. 39 220 


9.40 584 


0. 59 416 


9.98 636 


Q 


43 


2 


10.4 


10.2 


18 


9. 39 270 


9. 40 636 


0. 59 364 


9. 98 633 


o 


42 


3 


15.0 


15.3 


19 


9. 39 319 


9.40 689 


0.59 311 


9. 98 630 


3 


41 


4 

5 


20.8 

26.0 


20.4 

25.5 






















20 


9. 39 369 


49 

49 

50 
49 
49 


9. 40 742 


53 

52 

53 

52 

53 


0. 59 258 


9. 98 627 


A 


40 


6 


31.2 


30.6 


21 


9. 39 418 


9. 40 795 


0. 59 205 


9. 98 623 


2 


39 


7 


36.4 


35.7 


22 


9. 39 467 


9. 40 847 


0.59 153 


9.98 620 


3 

3 

4 


38 


8 


41.6 


40.8 


23 


9.39 517 


9.40 900 


0.59 100 


9.98 617 


37 


9 


46.8 


45.9 


24 


9.39 566 


9. 40 952 


0.59 048 


9. 98 614 


36 








25 


9.39 615 


49 

49 

49 

49 

49 


9.41 005 


52 

52 

52 

53 
52 


0.58 995 


9.98 610 


o 


35 








26 


9. 39 664 


9. 41 057 


0. 58 943 


9.98 607 


3 

o 


34 








27 


9. 39 713 


9.41 109 


0. 58 891 


9. 98 604 


33 




50 


49 


28 


9. 39 762 


9.41 161 


0. 58 839 


9. 98 601 


0 

A 


32 


1 

2 


5.0 

10.0 


4.9 

9.8 


29 


9.39 811 


9.41 214 


0. 58 786 


9. 98 597 


3 


31 


30 


9. 39 860 


49 

49 

48 

49 
48 


9.41 266 


52 

52 

52 

52 

52 


0. 58 734 


9. 98 594 


2 


30 


3 


15.0 

20.0 

25.0 

30.0 

35.0 

40.0 


14.7 

19.6 

24.5 

29.4 

34.3 

39.2 


31 


9. 39 909 


9.41 318 


0. 58 682 


9. 98 591 


u 

3 

A 


29 


K 


32 


9. 39 958 


9.41 370 


0. 58 630 


9.98 588 


28 


6 


33 


9.40 006 


9.41 422 


0. 58 578 


9.98 584 


2 


27 


34 


9. 40 055 


9.41 474 


0.58 526 


9. 98 581 


u 

3 


26 


f 

8 


35 


9.40 103 


49 

48 

49 

48 

49 


9.41 526 


52 

51 

52 
52 
51 


0. 58 474 


9. 98 578 


A 


25 


9 


45.0 


44.1 


36 


9.40 152 


9.41 578 


0. 58 422 


9. 98 574 


2 


24 








37 


9. 40 200 


9.41 629 


0. 58 371 


9. 98 571 


0 

3 

o 


23 








38 


9. 40 249 


9.41 681 


0. 58 319 


9.98 568 


22 








39 


9. 40 297 


9.41 733 


0. 58 267 


9. 98 565 


o 

4 


21 




48 | 


47 


40 


9. 40 346 


48 

48 

48 

48 

48 


9.41 784 


52 

51 

52 
51 
61 


0. 58 216 


9.98 561 


2 


20 


1 

o 


4.8 

9.6 

14.4 

19.2 

24.0 

28.8 


4.7 

9.4 

14.1 
18.8 
23.5 

28.2 


41 


9. 40 394 


9.41 836 


0. 58 164 


9. 98 558 


o 

3 

A 




L 

o 


42 


9. 40 442 


9.41 887 


0.58 113 


9. 98 555 




O 

A 


43 


9.40 490 


9.41 939 


0. 58 061 


9. 98 551 


7 

o 


n 




44 


9.40 538 


9.41 990 


0. 58 010 


9. 98 548 


o 

3 


13 


0 

6 


45 


9. 40 586 


48 

48 

48 

48 

47 


9. 42 041 


52 

51 

51 

51 

61 


0. 57 959 


9. 98 545 


4 


15 


7 

8 
9 


33.6 

38.4 

43.2 


32.9 

37.6 

42.3 


46 


9. 40 634 


9. 42 093 


0. 57 907 


9. 98 541 


2 


14 


47 


9. 40 682 


9.42 144 


0. 57 856 


9. 98 538 


o 

2 


13 


48 


9. 40 730 


9.42 195 


0. 57 805 


9. 98 535 


O 

4 


12 








49 


9. 40 778 


9. 42 246 


0. 57 754 


9. 98 531 


3 


11 








\m 


9. 40 825 


48 

48 

47 

48 
47 


9.42 297 


51 

51 

51 

51 

51 


0. 57 703 


9. 98 528 


3 

A 


10 




4 


3 


51 


9. 40 873 


9. 42 348 


0. 57 652 


9.98 525 


9 


1 

9 


0.4 

0.8 

1.2 

1.6 


0.3 

0.6 

0.9 

1.2 


52 


9. 40 921 


9. 42 399 


0. 57 601 


9. 98 521 


2 


8 


53 


9. 40 968 


9. 42 450 


0.57 550 


9. 98 518 


o 

Q 


7 


At 

Q 


54 


9.41 016 


9. 42 501 


0. 57 499 


9. 98 515 


O 

4 


6 


6 

4 


55 


9. 41 063 


48 

47 

47 

47 

48 


9. 42 552 


51 

50 

51 
51 
50 


0. 57 448 


9.98 511 


2 


5 


5 


2.0 

2.4 

2.8 

3.2 

3.6 


1.5 

1.8 

2.1 

2.4 

2.7 


56 


9.41 111 


9. 42 603 


0. 57 397 


9.98 508 


o 

Q 


4 


D 

7 


57 


9.41 158 


9 42 653 


0. 57 347 


9.98 505 


O 

A 


3 


8 

9 


58 


9. 41 205 


9. 42 704 


0. 57 296 


9. 98 501 


*x 

3 

4 


2 


59 


9.41 252 


9. 42 755 


0. 57 245 


9. 98 498 


1 


60 


9. 41 300 




9. 42 805 




0.57 195 


9. 98 494 




B 










L. Cos. 


d. 


L. Cot. 




L. Tan. 


L. Sin. 


d. 


/ 


Prop. Pts. 






75° 



Google 



42 



Original from 

UNIVERSITY OF CALIFORNIA 































u ■* 



9. 41 300 
9.41 347 
9.41 394 
9.41 441 
9. 41-488 

9.41 535 
9.41 582 
9. 41 628 
9.41 675 
9.41 722 

9.41 768 
9.41 815 
9.41 861 
9.41 908 

9.41 954 

9.42 001 
9. 42 047 
9. 42 093 
9. 42 140 
9. 42 186 

9. 42 232 
9. 42 278 
9. 42 324 
9. 42 370 
9.42 416 

9. 42 461 
9. 42 507 
9. 42 553 
9. 42 599 
9. 42 644 



9. 42 805 

9. 42 856 

9. 42 906 

9. 42 957 

9. 43 007 



9. 43 


057 


9. 43 


108 


9.43 


158 


9. 43 


208 


9. 43 


258 


9. 43 


308 


9. 43 


358 


9.43 


408 


9. 43 


458 


9. 43 


508 


9. 43 


558 


9.43 


607 


9.43 


657 


9. 43 


707 


9.43 


756 


9. 43 


806 


9.43 


855 


9.43 


905 


9.43 


954 


9.44 


004 


9.44 


053 


9.44 


102 


9.44 


151 


9.44 


201 


9.44 


250 


9.44 


299 


9.44 


348 


9.44 


397 


9.44 


446 


9.44 


495 


9.44 


544 


9. 44 


592 


9.44 


641 


9.44 


690 


9.44 


738 


9. 44 


787 


9. 44 


836 


9.44 


884 


9.44 


933 


9. 44 


981 


9. 45 029 


9.45 


078 


9.45 


126 


9.45 


174 


9.45 


222 


9.45 


271 


9.45 


319 


9.45 


367 


9. 45 


415 


9.45 


463 


9.45 


511 


9. 45 


559 


9. 45 


606 


9.45 


654 


9.45 


702 




0. 57 195 
0. 57 144 
0. 57 094 
0. 57 043 
0. 56 993 

0. 56 943 
0. 56 892 
0. 56 842 
0. 56 792 
0. 56 742 

0. 56 692 
0. 56 642 
0. 56 592 
0. 56 542 
0. 56 492 

0. 56 442 
0. 56 393 
0. 56 343 
0. 56 293 
0. 56 244 

0.56 194 
0. 56 145 
0. 56 095 
0. 56 046 
0. 55 996 

0. 55 947 
0. 55 898 
0. 55 849 
0. 55 799 
0. 55 750 

0. 55 701 
0. 55 652 
0. 55 603 
0. 55 554 
0. 55 505 

0. 55 456 
0. 55 408 
0. 55 359 
0. 55 310 
0. 55 262 

0. 55 213 
0.55 164 
0.55 116 
0. 55 067 
0. 55 019 

0. 54 971 
0. 54 922 
0. 54 874 
0. 54 826 
0. 54 778 

0. 54 729 
0. 54 681 
0. 54 633 
0. 54 585 
0. 54 537 

0. 54 489 
0. 54 441 
0. 54 394 
0. 54 346 
0. 54 298 



9. 98 494 

9. 98 491 

9.98 488 

9. 98 484 
9. 98 481 



9. 98 477 

9. 98 474 
9. 98 471 

9.98 467 

9. 98 464 



9. 98 460 

9. 98 457 

9. 98 453 

9. 98 450 
9. 98 447 



9. 98 443 
9. 98 440 
9. 98 436 

9. 98 433 
9. 98 429 



9. 98 426 
9. 98 422 
9. 98 419 

9. 98 415 
9. 98 412 



9. 98 409 
9. 98 405 

9.98 402 

9.98 398 

9. 98 395 



9.98 391 
9. 98 388 
9. 98 384 
9. 98 381 

9. 98 377 



9. 98 373 

9.98 370 
9. 98 366 
9. 98 363 
9. 98 359 



9. 98 356 
9. 98 352 

9. 98 349 

9.98 345 
9. 98 342 



9. 98 338 

9. 98 3 4 

9. 98 331 

9. 98 327 

9.98 324 



9. 98 320 
9. 98 317 
9. 98 313 
9. 98 309 
9. 98 306 



9. 98 302 
9. 98 299 

9. 98 295 

9. 98 291 

9.98 288 





L. Cot. c. d. 



L. Sin. d. 
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Original from 
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9.44 034 
9. 44 078 
9.44 122 
9. 44 166 
9. 44 210 

9. 44 253 
9. 44 297 
9. 44 341 
9. 44 385 
9.44 428 

9. 44 472 
9. 44 516 
9. 44 559 
9. 44 602 
9.44 646 

9. 44 689 
9. 44 733 
9. 44 776 
9. 44 819 
9.44 862 

9.44 905 
9. 44 948 

9. 44 992 

9.45 035 
9. 45 077 

9.45 120 
9. 45 163 
9.45 206 
9. 45 249 
9. 45 292 

9.45 334 
9. 45 377 
9. 45 419 
9. 45 462 
9. 45 504 

9. 45 547 
9. 45 589 
9. 45 632 
9. 45 674 
9. 45 716 

9. 45 758 
9. 45 801 
9. 45 843 
9. 45 885 
9. 45 927 

9.45 969 
9. 46 Oil 

9. 46 053 
9. 46 095 
9. 46 136 

9 46 178 
9. 46 220 
9. 46 262 
9. 46 303 
9. 46 345 

9. 46 386 
9. 46 428 
9. 46 469 
9.46 511 
9. 46 552 

9.46 594 




Prop. Pts. 



9. 47 622 
9. 47 668 
9. 47 714 
9. 47 760 
9. 47 806 




9.98 284 
9.98 281 
9. 98 277 
9. 98 273 
9. 98 270 



9.98 266 
9.98 262 
9. 98 259 
9. 98 255 
9. 98 251 



9. 98 248 
9.98 244 
9. 98 240 
9. 98 237 
9.98 233 



0. 52 608 
0. 52 562 
0. 52 516 
0. 52 470 
0. 52 424 

0. 52 378 
0. 52 332 
0 52 286 
0. 52 240 
0. 52 194 



9.48 080 
9.48 126 
9.48 171 
9.48 217 
9.48 262 



9. 48 307 
9. 48 353 
9. 48 398 
9. 48 443 
9. 48 489 



9. 48 534 



L. Cot. c. d. L. Tan. I L. Sin. 



9.98 229 
9. 98 226 
9. 98 222 
9. 98 218 
9. 98 215 


3 

4 
4 

3 

4 


9.98 211 


4 


9. 98 207 


o 


9. 98 204 


o 

A 


9.98 200 


1 

A 


9.98 196 


‘x 

4 


9. 98 192 


3 


9.98 189 


A 


9.98 185 


T 

A 


9.98 181 


A 


9.98 177 


3 


9.98 174 


4 


9.98 170 


4 


9.98 166 


4 


9.98 162 


9 


9.98 159 


o 

4 


9.98 165 


4 


9.98 151 


A 


9.98 147 


9 


9. 98 144 


a 

A 


9.98 140 


i 

4 


9. 98 136 


A 


9.98 132 


't 

9 


9.98 129 


O 

A 


9. 98 125 


4 

4 


9.98 121 


4 


9.98 117 


A 


9.98 113 


1 

9 


9.98 110 


O 

4 


9.98 106 


4 


9.98 102 


4 


9. 98 098 


4 


9. 98 004 


A 


9. 98 090 


q 


9. 98 087 


0 

A 


9. 98 083 


l 

4 




9. 98 079 
9. 98 075 
9. 98 071 
9. 98 067 
9.98 063 
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17° 


/ 


L. Sin. 


d. 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 




■ 


Prop. Pts. 


0 


9. 46 594 


41 

41 

41 

41 

42 


9.48 534 


45 

45 

45 

45 

45 


0. 51 466 


9.98 060 




60 








1 


9.46 635 


9. 48 579 


0. 51 421 


9. 98 056 




59 








2 


9. 46 676 


9. 48 624 


0. 51 376 


9. 98 052 




58 








3 


9. 46 717 


9. 48 669 


0.51 331 


9. 98 048 




57 




45 

4.5 


44 

4.4 


4 


9. 46 758 


9. 48 714 


0.51 286 


9.98 044 


4 

4 


56 


1 




















5 


9.46 800 


41 

41 

41 

41 

41 


9. 48 759 


45 

45 

45 

45 

45 


0. 51 241 


9. 98 040 




55 


2 


9.0 


8.8 


6 


9. 46 841 


9.48 804 


0.51 196 


9. 98 036 




54 


3 


13.5 


13.2 


7 


9. 46 882 


9. 48 849 


0.51 151 


9. 98 032 




53 


4 


18.0 


17.6 


8 


9. 46 923 


9. 48 894 


0.51 106 


9. 98 029 




52 


5 


22.5 


22.0 


9 


9. 46 964 


9. 48 939 


0.51 061 


9. 98 025 


4 

4 


51 


6 


27.0 


26.4 
















7 


31.5 


30.8 




9. 47 005 
















HU 


40 

41 
41 
41 
41 


9.48 984 


45 

44 

45 
45 
44 


0. 51 016 


9. 98 021 


A 


BTil 


8 


36.0 


35.2 


11 


9. 47 045 


9. 49 029 


0. 50 971 


9. 98 017 


A 


49 


9 


40.5 


39.6 


12 


9.47 086 


9. 49 073 


0. 50 927 


9. 98 013 




48 








13 


9.47 127 


9.49 118 


0.50 882 


9.98 009 


4 


47 








14 


9. 47 168 


9. 49 163 


0.50 837 


9.98 005 


4 

4 


46 








15 


9.47 209 


40 

41 

40 

41 
40 


9. 49 207 


45 

44 

45 

44 

45 


0. 50 793 


9. 98 001 


A 


45 




43 


42 


16 


9. 47 249 


9. 49 252 


0. 50 748 


9. 97 997 




44 


1 


4.3 


4.2 


17 


9.47 290 


9.49 296 


0.50 704 


9. 97 993 




43 


2 


8.6 


8.4 


18 


9. 47 330 


9. 49. 341 


0. 50 659 


9. 97 989 


4 


42 


3 


12.9 


12.6 


19 


9.47 371 


9.49 385 


0. 50 615 


9. 97 986 


o 

4 


41 


4 

5 


17.2 

21.5 


16.8 

21.0 




















20 


9. 47 411 


41 

40 

41 
40 
40 


9. 49 430 


44 

45 
44 

44 

45 


0. 50 570 


9. 97 982 




40 


6 


25.8 


25.2 


21 


9. 47 452 


9. 49 474 


0. 50 526 


9. 97 978 




39 


7 


30. 1 


29.4 


22 


9. 47 492 


9. 49 519 


0. 50 481 


9. 97 974 


A 


38 


8 


34.4 


33.6 


23 


9. 47 533 


9.49 563 


0. 50 437 


9. 97 970 




37 


9 


38.7 


37.8 


24 


9. 47 573 


9. 49 607 


0. 50 393 


9.97 966 


4 


36 








25 


9. 47 613 


41 

40 

40 

40 

40 


9. 49 652 


44 

44 

44 

44 

44 


0. 50 348 


9. 97 962 


A 


35 








26 


9.47 654 


9. 49 696 


0.50 304 


9. 97 958 




34 




41 


40 


27 


9. 47 694 


9.49 740 


0.50 260 


9. 97 954 


4 


33 




28 


9. 47 734 


9. 49 784 


0. 50 216 


9.97 950 


A 


32 


1 


4.1 


4.0 


29 


9. 47 774 


9. 49 828 


0.50 172 


9. 97 946 


4 


31 


2 


8.2 

12.3 


8.0 

12.0 






















30 


9. 47 814 


40 

40 

40 

40 

40 


9. 49 872 


44 

44 

44 

44 

44 


0.50 128 


9. 97 942 


mm 


30 


4 


16.4 


16.0 


31 


9.47 854 


9. 49 916 


0. 50 084 


9. 97 938 


H 


29 


5 


20.5 


20.0 


32 


9. 47 894 


9.49 960 


0.50 040 


9. 97 934 


H 


28 


6 


24.6 


24.0 


33 


9. 47 934 


9.50 004 


0. 49 996 


9.97 930 


H 


27 


7 


28.7 


28.0 


34 


9. 47 974 


9.50 048 


0. 49 952 


9. 97 926 


H 


26 


8 

9 


32.8 

36.9 


32.0 

36.0 




















35 


9. 48 014 


40 

40 

39 

40 
40 


9.50 092 


44 

44 

43 

44 
44 


0.49 908 


9. 97 922 




25 








36 


9. 48 054 


9. 50 136 


0. 49 864 


9. 97 918 


4 

A 


24 








37 


9. 48 094 


9.50 180 


0. 49 820 


9. 97 914 


A 


23 








38 


9.48 133 


9.50 223 


0. 49 777 


9. 97 910 




22 




39 | 

3.9 


e 


39 


9. 48 173 


9.50 267 


0.49 733 


9. 97 906 


4 

4 


21 


1 


0 

0.5 




















MSI 


9. 48 213 


39 

40 
40 

39 

40 


9. 50 311 


44 

43 

44 

43 

44 


! 0. 49 689 


9. 97 902 




20 


2 


7.8 


1.0 


El 


9. 48 252 


9. 50 355 


0. 49 645 


9. 97 898 




19 


3 


11.7 


1.5 




9. 48 292 


9. 50 398 


0. 49 602 


9. 97 894 




18 


4 


15.6 


2.0 


El 


9. 48 332 


9. 50 442 


0. 49 558 


9. 97 890 


A 


17 


5 


19.5 


2.5 


Ka 


9. 48 371 


9. 50 485 


0. 49 515 


9. 97 886 


4 


16 


6 

7 


23.4 

27.3 


3.0 

3.5 




















45 


9. 48 411 


39 

40 
39 
39 
39 


9.50 529 


43 

44 
43 
44 
43 


1 0. 49 471 


9. 97 882 


A 


15 


8 


31.2 


4.0 


46 


9. 48 450 


9. 50 572 


0. 49 428 


9. 97 878 


A 


14 


9 


35.1 


4.5 


47 


9. 48 490 


9. 50 616 


0. 49 384 


9. 97 874 


A 


13 








48 


9. 48 529 


9. 50 659 


0. 49 341 


9. 97 870 




12 








49 


9.48 568 


9. 50 703 


0. 49 297 


9.97 866 


4 

5 


11 








IK] 


9. 48 607 


40 

39 

39 

39 

39 


9. 50 746 


43 

44 
43 
43 
43 


0. 49 254 


9. 97 861 




Bfl 




4 


3 


51 


9. 48 647 


9. 50 789 


0.49 211 


9. 97 857 


4 


9 


1 


0.4 


0.3 


52 


9. 48 686 


9. 50 833 


0.49 167 


9. 97 853 


4 


8 


2 


0.8 


0.6 


53 


9. 48 725 


9. 50 876 


0.49 124 


9. 97 849 




7 


3 


1.2 


0.9 


54 


9. 48 764 


9. 50 919 


0. 49 081 


9. 97 845 


4 

4 


6 


4 

K 


1.6 

2.0 


1.2 

1.5 




















O 


55 


9. 48 803 


39 

39 

39 

39 

39 


9.50 962 


43 

43 

44 
43 
43 


0. 49 038 


9. 97 841 




5 


6 


2.4 


1.8 


56 


9. 48 842 


9. 51 005 


0. 48 995 


9. 97 837 




4 


7 


2.8 


2.1 


57 


9.48 881 


9. 51 048 


0. 48 952 


9. 97 833 




3 


8 


3.2 


2.4 


58 


9. 48 920 


9.51 092 


0. 48 908 


9. 97 829 




2 


9 


3.6 


2.7 


59 


9. 48 959 


9.51 135 


0. 48 865 


9. 97 825 




1 








60 


9. 48 998 




9.51 178 




0. 48 822 


9. 97 821 




B 








■ 






L. Cot. 


c. d. 




L. Sin. 


d. 


■ 












72° 







45 
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UNIVERSITY OF CALIFORNIA 





































TM 5-236 



SURVEYING TABLES 



Digitized by 



Table II . — Common logarithms of circular functions — Continued 



18 4 



t 


L. Sin. 


d. 


L. Tan. 


B3 


L. Cot. 






■ 


0 


9.48 998 


39 

39 

39 

38 

39 


9.51 178 


43 

43 

42 

43 
43 


0. 48 822 


9. 97 821 




HI 


1 


9.49 037 


9.51 221 


0. 48 779 


9.97 817 


4 


59 


2 


9. 49 076 


9.51 264 


0.48 736 


9.97 812 


5 


58 


3 


9.49 115 


9.51 306 


0. 48 694 


9. 97 808 


4 


57 


4 


9. 49 153 


9. 51 349 


0. 48 651 


9.97 804 


4 

4 


56 


5 


9. 49 192 


39 

38 

39 
39 
38 


9.51 392 


43 

43 

42 

43 
43 


0.48 608 


9.97 800 




56 


6 


9.49 231 


9.51 435 


0. 48 565 


9. 97 796 


4 


54 


7 


9. 49 269 


9. 51 478 


0. 48 522 


9. 97 792 


4 


53 


8 


9. 49 308 


9.51 520 


0. 48 480 


9. 97 788 


4 


52 


9 


9.49 347 


9.51 563 


0. 48 437 


9. 97 784 


4 

5 


51 


10 


9. 49 385 


39 

38 

38 

39 
38 


9.51 606 


42 

43 
43 

42 

43 


0. 48 394 


9. 97 779 




50 


11 


9. 49 424 


9.51 648 


0. 48 352 


9. 97 775 




49 


12 


9. 49 462 


9.51 691 


0. 48 309 


9. 97 771 


4 


48 


13 


9. 49 500 


9.51 734 


0. 48 266 


9. 97 767 




47 


14 


9. 49 539 


9.51 776 


0. 48 224 


9. 97 763 


4 

4 


46 


15 


9. 49 577 


38 

39 
38 
38 
38 


9.51 819 


42 

42 

43 

42 

43 


0. 48 181 


9. 97 759 




45 


16 


9. 49 615 


9.51 861 


0.48 139 


9. 97 754 


0 


44 


17 


9. 49 654 


9. 51 903 


0. 48 097 


9.97 750 


4 

4 


43 


18 


9. 49 692 


9.51 946 


0. 48 054 


9. 97 746 


42 


19 


9. 49 730 


9.51 988 


0.48 012 


9. 97 742 


4 

4 


41 


20 


9. 49 768 


38 

38 

38 

38 

38 


9. 52 031 


42 

42 

42 

43 
42 


0. 47 969 


9. 97 738 




40 


21 


9. 49 806 


9. 52 073 


0. 47 927 


9. 97 734 




39 


22 


9. 49 844 


9.52 115 


0. 47 883 


9. 97 729 


0 


38 


23 


9. 49 882 


9.52 157 


0. 47 843 


9. 97 725 




37 


24 


9. 49 920 


9.52 200 


0.47 800 


9. 97 721 


4 

4 


36 


25 


9. 49 958 


38 

38 

38 

38 

38 


9. 52 242 


42 

42 

42 

42 

42 


0. 47 758 


9.97 717 




35 


26 


9. 49 996 


9. 52 284 


0. 47 716 


9.97 713 


4 


34 


27 


9. 50 034 


9. 52 326 


0. 47 674 


9. 97 708 


O 


33 


28 


9. 50 072 


9. 52 368 


0. 47 632 


9. 97 704 


4 


32 


29 


9.50 110 


9. 52 410 


0. 47 590 


9. 97 700 


4 

4 


31 


30 


9. 50 148 


37 

38 
38 

37 

38 


9. 52 452 


42 

42 

42 

42 

41 


0. 47 548 


9. 97 696 




30 


31 


9. 50 185 


9. 52 494 


0. 47 506 


9. 97 691 


0 


29 


32 


9.50 223 


9. 52 536 


0. 47 464 


9. 97 687 




28 


33 


9. 50 261 


9.52 578 


0. 47 422 


9. 97 683 


4 


27 


34 


9. 50 298 


9. 52 620 


0. 47 380 


9. 97 679 


5 


26 


35 


9. 50 336 


38 

37 

38 
37 
37 


9. 52 661 


42 

42 

42 

42 

41 


0. 47 339 


9. 97 674 


A 


25 


36 


9. 50 374 


9. 52 703 


0. 47 297 


9. 97 670 


4 

A 


24 


37 


9.50 411 


9. 52 745 


0. 47 255 


9. 97 666 


4 

A 


23 


38 


9. 50 449 


9. 52 787 


0.47 213 


9. 97 662 


4 

K 


22 


39 


9. 50 486 


9. 52 829 


0.47 171 


9. 97 657 


O 

4 


21 


m 


9.50 523 


38 

37 

37 

38 
37 


9. 52 870 


42 

41 

42 
42 
41 


0. 47 130 


9. 97 653 


H 


20 


41 


9. .50 561 


9.52 912 


0. 47 088 


9. 97 649 


H 


19 


42 


9. 50 598 


9. 52 953 


0. 47 047 


9. 97 645 


mm 


18 


43 


9. 50 635 


9. 52 995 


0.47 005 


9. 97 640 


H 


17 


44 


9. 50 673 


9. 53 037 


0. 46 963 


9. 97 636 


H 


16 


45 


9. 50 710 


37 

37 

37 

37 

38 


9. 53 078 


42 

41 

41 

42 
41 


0. 46 922 


9. 97 632 




15 


46 


9. 50 747 


9.53 120 


0. 46 880 


9. 97 628 




14 


47 


9.50 784 


9. 53 161 


0. 46 839 


9. 97 623 


0 


13 


48 


9. 50 821 


9. 53 202 


0. 46 798 


9.97 619 




12 


49 


9.50 858 


9.53 244 


0. 46 756 


9. 97 615 


4 

5 


11 


50 


9.50 896 


37 

37 

37 

36 

37 


9. 53 285 


42 

41 

41 

41 

42 


0. 46 715 


9.97 610 




10 


51 


9. 50 933 


9.53 327 


0. 46 673 


9. 97 606 


4 


9 


52 


9. 50 970 


9. 53 368 


0. 46 632 


9. 97 602 


4 


8 


53 


9. 51 007 


9. 53 409 


0. 46 591 


9. 97 597 


5 




54 


9. 51 043 


9. 53 450 


0.46 550 


9. 97 593 


4 

4 




55 


9. 51 080 


37 

37 

37 

36 

37 


9.53 492 


41 

41 

41 

41 

41 


0. 46 508 


9.97 589 






56 


9.51 117 


9. 53 533 


0. 46 467 


9. 97 584 


4 




57 


9.51 154 


9. 53 574 


0. 46 426 


9. 97 580 




3 


58 


9.51 191 


9. 53 615 


0. 46 385 


9. 97 576 


4 


2 


59 


9.51 227 


9.53 656 


0. 46 344 


9. 97 571 


4 


1 


60 


9. 51 264 




9. 53 697 




0. 46 303 


9. 97 567 




H 




L. Cos. 


d. 


L. Cot. 






L. Sin. 


n 


1 



Prop. Pts. 



43 

4.3 

8.6 

12.9 

17.2 

21.5 

25.8 

30.1 

34.4 

38.7 



42 

4.2 

8.4 

12.6 

16.8 

21.0 

25.2 

29.4 

33.6 

37.8 



41 

4.1 

8.2 

12.3 

16.4 

20.5 

24.6 

28.7 

32.8 

36.9 



39 

3.9 

7.8 

11.7 

15.6 

19.5 

23.4 

27.3 

31.2 

35.1 



37 

3.7 

7.4 

11.1 

14.8 

18.5 

22.2 

25.9 

29.6 
33.3 



0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 



38 

3.8 

7.6 

11.4 

15.2 
19.0 
22.8 

26.6 

30.4 

34.2 



36 

3.6 

7.2 

10.8 

14.4 
18.0 

21.6 
25.2 
28.8 

32.4 



0.4 

0.8 

1.2 

1.6 

2.0 

2.4 

2.8 

3.2 

3.6 



Prop. Pts. 



Google 



71 ° 

46 
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iigl 



L. Sin. d. I L. Tan. c. d. L. Cot. I L. Cos. d. 



9. 53 697 
9. 53 738 
9. 53 779 
9. 53 820 
9. 53 861 



9. 97 567 
9.97 563 
9. 97 558 
9.97 554 
9. 97 550 



9.53 


902 


9. 53 


943 


9.53 


984 


9. 54 


028 


9. 54 


065 


9.54 


106 


9.54 


147 


9.54 


187 


9.54 


228 


9.54 


269 


9.54 


309 


9. 54 


380 


9.54 


390 


9. 54 


431 


9. 54 


471 


9. 54 


5J2 


9. 54 


552 


9. 54 


593 


9. 54 


633 


9.54 


673 


9. 54 


714 


9.54 


754 


9. 54 


794 


9.54 


838 


9. 54 


87S 


9.54 


918 


9.54 


955 


9. 54 


995 


9. 55 


035 


9. 55 


075 


9.55 


115 


9. 55 


155 


9. 55 


195 


9. 55 


235 


9. 55 


275 


9. 55 


7iF 


9. 55 


355 


9. 55 395 


9. 55 


434 


9. 55 


474 


9. 55 


514 


9. 55 


554 


9. 55 


593 


9. 55 


633 


9. 55 


673 


9. 55 


712 


9. 55 


752 


9. 55 


791 


9.55 


831 


9. 55 


870 


9.55 


910 


9. 55 


949 


9. 55 


989 


9. 56 


028 


9. 56 


067 



9. 97 545 
9. 97 541 
9. 97 536 
9. 97 532 
9.97 528 


4 

5 
4 

4 

5 


9.97 523 


A 


9. 97 519 


A 


9.97 515 


4 

c 


9. 97 510 


0 

A 


9. 97 506 


5 



9. 56 107 




0.46 303 
0. 46 262 
0. 46 221 
0. 46 180 
0. 46 139 

0. 46 098 
0. 46 057 
0.46 016 
0. 45 975 
0. 45 935 

0. 45 894 
0. 45 853 
0. 45 813 
0. 45 772 
0. 45 731 

0. 45 691 
0.45 650 
0.45 610 
0. 45 569 
0. 45 529 

0. 45 488 
0. 45 448 
0. 45 407 
0. 45 367 
0. 45 327 

0. 45 286 
0. 45 246 
0. 45 206 
0. 45 165 
0.45 125 

0. 45 085 
0. 45 045 
0. 45 005 
0. 44 965 
0. 44 925 

0. 44 885 
0. 44 845 
0. 44 805 
0. 44 765 
0. 44 725 
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Table II . — Common logarithms of circular functions — Continued 



20° 




/ 


L. Sin. 


d. 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 


d. 




Prop. Pts. 


0 


9. 53 405 


35 

35 

34 

35 
34 


9.56 107 


39 

39 

39 

40 
39 


0. 43 893 


9.97 299 


E 


60 










1 


9.53 440 


9. 56 146 


0.43 854 


9.97 294 




59 




40 


QQ 


2 


9. 53 475 


9.56 185 


0.43 815 


9. 97 289 


A 


58 






3 


9.53 509 


9.56 224 


0. 43 776 


9. 97. 285 


E 


57 


1 


4.0 


3.9 


4 


9.53 544 


9.56 264 


0. 43 736 


9. 97 280 


4 


56 


2 

3 


8.0 

12.0 

16.0 


7.8 

11.7 

15.6 


5 


9. 53 578 


35 

34 

35 

34 

35 


9.56 303 


39 

39 

39 

39 

39 


0. 43 697 


9.97 276 


§ 


55 


4 


6 


9. 53 613 


9.56 342 


0. 43 658 


9. 97 271 


R 


54 


5 


20.0 


19.5 


7 


9.53 647 


9.56 381 


0. 43 619 


9.97 266 


A 


53 


6 


24.0 


23.4 


8 


9.53 682 


9.56 420 


0.43 580 


9. 97 262 


K 


52 


7 


28.0 


27.3 


9 


9. 53 716 


9.56 459 


0. 43 541 


9.97 257 


5 


51 


8 

9 


32.0 

qa n 


31.2 

35.1 


10 


9. 53 751 


34 

34 

35 
34 
34 


9. 56 498 


39 

39 

39 

39 

39 


0. 43 502 


9. 97 252 


4 


50 






11 


9. 53 785 


9.56 537 


0. 43 463 


9. 97 248 


5 


49 










12 


9. 53 819 


9. 56 576 


0. 43 424 


9.97 243 


5 


48 




38 


37 


13 


9.53 854 


9. 56 615 


0.43 385 


9. 97. 238 


A 


47 




14 


9.53 888 


9.56 654 


0.43 346 


9. 97 234 


5 


46 


1 

2 


3.8 

7.6 

11.4 


3.7 

7.4 

11.1 


15 


9. 53 922 


35 

34 

34 

34 

34 


9. 56 693 


39 

QQ 


0. 43 307 


9.97 229 




45 


3 


16 


9. 53 957 


9.56 732 


0.43 268 


9.97 224 


4 


44 


4 


15.2 


14.8 


17 


9.53 991 


9. 56 771 


39 

39 

38 


0.43 229 


9.97 220 


r 


43 


5 


19.0 


18.5 


18 


9. 54 025 


9. 56 810 


0. 43 190 


9.97 215 


R 


42 


6 


22.8 


22.2 


19 


9. 54 059 


9.56 849 


0.43 151 


9. 97 210 


4 


41 


7 

8 
9 


26.6 

30.4 

34.2 


25.9 

29.6 

33.3 


20 


9.54 093 


34 

34 

34 

34 

34 


9. 56 887 


39 

39 

39 

38 

39 


0.43 113 


9.97 206 




40 


21 


9.54 127 


9.56 926 


0. 43 074 


9. 97 201 


g 


39 










22 


9. 54 161 


9. 56 965 


0. 43 035 


9.97 196 


A 


38 










23 


9. 54 195 


9.57 004 


0.42 996 


9 97 192 


K 


37 










24 


9.54 229 


9. 57 042 


0. 42 958 


9.97 187 


5 


36 






35 


25 


9.54 263 


34 

34 

34 

34 

34 


9. 57 081 


QQ 


0. 42 919 


9.97 182 


4 


35 




1 


3.5 


26 


9.54 297 


9. 57 120 


38 

39 

38 

39 


0. 42 880 


9. 97 178 


5 


34 




2 


7.0 


27 


9. 54 331 


9. 57 158 


0. 42 842 


9.97 173 


R 


33 




3 


10.5 


28 


9.54 365 


9. 57 197 


0. 42 803 


9.97 168 


§ 


32 




4 


14.0 


29 


9.54 399 


9. 57 235 


0. 42 765 


9.97 163 


4 


31 




5 

6 
7 


17.5 
21.0 

24.5 


30 


9. 54 433 


33 

34 
34 

33 

34 


9. 57 274 


38 

39 

38 

39 
38 


0. 42 726 


9.97 159 


5 


30 




31 


9.54 466 


9. 57 312 


0. 42 688 


9.97 154 


5 


29 




8 


28.0 


32 


9.54 500 


9. 57 351 


0. 42 649 


9.97 149 


4 


28 




9 


31.5 


33 


9. 54 534 


9. 57 389 


0.42 611 


9.97 145 


5 


27 










34 


9.54 567 


9. 57 428 


0. 42 572 


9.97 140 


5 


26 










35 


9.54 601 


34 

33 

34 

33 

34 


9. 57 466 


38 

39 
38 

38 

39 


0. 42 534 


9.97 135 


5 


25 




34 


33 


36 


9.54 635 


9.57 504 


0. 42 496 


9.97 130 


4 


24 




37 


9.54 668 


9. 57 543 


0. 42 457 


9.97 126 


E 


23 


1 


3.4 


3.3 


38 


9. 54 702 


9. 57 581 


0. 42 419 


9.97 121 


O 

E 


22 


2 


6.8 


6.6 


39 


9. 54 735 


9. 57 619 


0. 42 381 


9.97 116 


0 

5 


21 


3 

4 


10.2 

13.6 

17.0 


9.9 

13.2 

16.5 


40 


9. 54 769 


33 

34 

33 

34 
33 


9. 57 658 


38 

38 

38 

38 

39 


0. 42 342 


9.97 111 


A 


20 


5 


41 


9.54 802 


9. 57 696 


0. 42 304 


9.97 107 


“i 

5 


19 


6 


20.4 


19.8 


42 


9.54 836 


9. 57 734 


0.42 266 


9.97 102 


E 


18 


7 


23.8 


23.1 


43 


9. 54 869 


9. 57 772 


0.42 228 


9. 97 097 


0 

E 


17 


8 


27.2 


26.4 


44 


9.54 903 


9. 57 810 


0. 42 190 


9. 97 092 


0 

5 


16 


9 


30.6 


29.7 


45 


9. 54 936 


33 

34 
33 
33 
33 


9. 57 849 


QQ 


0. 42 151 


9. 97 087 


4 


15 










46 


9. 54 969 


9. 57 887 


oo 

38 

38 

38 

38 


0. 42 113 


9. 97 083 


5 


14 










47 


9. 55 003 


9. 57 925 


0. 42 075 


9. 97 078 


R 


13 










48 


9. 55 036 


9. 57 963 


0. 42 037 


9. 97 073 


O 

E 


12 










49 


9.55 069 


9.58 001 


0.41 999 


9.97 068 


0 

5 


11 






5 


4 


50 


9. 55 102 


34 

33 

33 

33 

33 


9.58 039 


38 

38 

38 

38 

38 


0.41 961 


9.97 063 


4 


10 


1 


0.5 


0.4 


51 


9. 55 136 


9.58 077 


0. 41 923 


9.97 059 


R 


9 


2 


1.0 


0.8 


52 


9. 55 169 


9.58 115 


0. 41 885 


9. 97 054 


o 

e 


8 


3 


1.5 


1.2 


53 


9.55 202 


9.58 153 


0. 41 847 


9.97 049 


0 

R 


7 


4 


2.0 


1.6 


54 


9. 55 235 


9. 58 191 


0. 41 809 


9.97 044 


O 

5 


6 


5 

6 
7 


2.5 
3.0 

3.5 


2.0 

2.4 

2.8 


55 


9.55 268 


33 

33 

33 

33 

33 


9.58 229 


QQ 


0.41 771 


9. 97 039 


A 


5 


56 


9. 55 301 


9.58 267 


OO 

37 

38 
38 
38 


0.41 733 


9. 97 035 


1 

E 


4 


8 


4.0 


3.2 


57 


9. 55 334 


9.58 304 


0. 41 696 


9. 97 030 


0 

E 


3 


9 


4.5 


3.6 


58 


9. 55 367 


9. 58 342 


0.41 658 


9. 97 025 


O 

5 


2 










59 


9.55 400 


9.58 380 


0.41 620 


9. 97 020 


5 


1 










00 


9. 55 433 




9. 58 418 




0. 41 582 


9. 97 015 




0 












L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 


L. Sin. 


d. 


/ 


Prop. Pts. 
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L. Cot. I L. Cos. I d. 



9. 55 433 
9. 55 466 
9. 55 499 
9. 55 532 
9. 55 564 

9. 55 597 

9. 55 630 
9. 55 663 
9. 55 695 
9. 55 728 

9. 55 761 
9. 55 793 
9. 55 826 
9. 55 858 
9. 55 891 

9. 55 923 
9. 55 956 
9. 55 988 
9. 56 021 
9. 56 053 

9. 56 085 
9. 56 118 

9.56 150 
9. 56 182 
9. 56 215 



9. 58 418 
9. 58 455 
9. 58 493 
9. 58 531 
9. 58 569 

9. 58 606 
9. 58 644 
9. 58 681 
9. 58 719 
9. 58 757 

9. 58 794 
9. 58 832 
9. 58 869 
9. 58 907 
9. 58 944 

9. 58 981 
9. 59 019 
9. 59 056 
9. 59 094 
9. 59 131 

9. 59 168 
9. 59 205 
9. 59 243 
9. 59 280 
9. 59 317 



0. 41 582 
0.41 545 
0.41 507 
0. 41 469 
0. 41 431 

0. 41 394 
0. 41 356 
0.41 319 
0. 41 281 
0.41 243 

0. 41 206 
0.41 168 
0.41 131 
0. 41 093 
0. 41 056 

0. 41 019 
0.40 981 
0. 40 944 
0. 40 906 
0. 40 869 

0. 40 832 
0. 40 795 
0. 40 757 
0. 40 720 
0. 40 683 



9. 97 015 

9. 97 010 
9. 97 005 

9. 97 001 

9.96 996 

9. 96 991 

9. 96 986 
9. 96 981 

9. 96 976 

9.96 971 

9. 96 966 

9.96 962 

9. 96 957 

9. 96 952 
9. 96 947 

9. 96 942 
9. 96 937 

9. 96 932 
9. 96 927 
9. 96 922 

9. 96 917 

9.96 912 

9. 96 907 

9. 96 903 
9. 96 898 





9. 56 247 
9. 56 279 
9. 56 311 
9. 56 343 
9. 56 375 

9. 56 408 
9. 56 440 
9. 56 472 
9. 56 504 
9. 56 536 

9. 56 568 
9. 56 599 
9. 56 631 
9. 56 663 
9. 56 695 

9. 56 727 
9. 56 759 
9. 56 790 
9. 56 822 
9. 56 854 

9. 56 886 
9. 56 917 
9. 56 949 

9.56 980 
9. 57 012 

9. 57 044 
9. 57 075 
9. 57 107 
9. 57 138 
9. 57 169 

9. 57 201 
9. 57 232 
9. 57 264 
9. 57 295 

9. 57 326 



9. 59 354 
9. 59 391 
9. 59 429 
9. 59 466 
9. 59 503 I 

9. 59 540 
9. 59 577 
9. 59 614 
9. 59 651 
9. 59 688 

9. 59 725 
9. 59 762 
9. 59 799 
9. 59 835 
9. 59 872 

9. 59 909 
9. 59 946 
9. 59 983 
9. 60 019 

9.60 056 

9. 60 093 

9.60 130 
9. 60 166 
9. 60 203 
9. 60 240 

9. 60 276 
9. 60 313 
9. 60 349 

9.60 386 
9. 60 422 

9. 60 459 
9. 60 495 
9. 60 532 
9. 60 568 
9. 60 605 



0. 40 646 
0. 40 609 
0. 40 571 
0. 40 534 
0. 40 497 

0. 40 460 
0. 40 423 
0. 40 386 
0. 40 349 
0. 40 312 

0. 40 275 
0. 40 238 
0. 40 201 
0. 40 165 
0. 40 128 

0.40 091 
0. 40 054 
0. 40 017 
0. 39 981 
0. 39 944 

0. 39 907 
0. 39 870 
0. 39 834 
0. 39 797 
0. 39 760 

0. 39 724 
0. 39 687 
0. 39 651 
0. 39 614 
0. 39 578 

0. 39 541 
0. 39 505 
0. 39 468 
0. 39 432 
0. 39 395 



9. 96 893 

9.96 888 
9. 96 883 
9. 96 878 
9. 96 873 

9. 96 868 
9. 96 863 
9. 96 858 
9. 96 853 
9. 96 848 

9. 96 843 
9. 96 838 
9. 96 833 
9. 96 828 

9.96 823 

9. 96 818 
9. 96 813 

9. 96 808 
9. 96 803 

9. 96 798 

9. 96 793 
9. 96 788 
9. 96 783 
9. 96 778 
9. 96 772 

9. 96 767 

9. 96 762 
9. 96 757 

9. 96 752 
9. 96 747 

9. 96 742 

9. 96 737 

9. 96 732 

9. 96 727 

9. 96 722 





0. 39 359 I 9. 96 717 



L. Tan. I L. Sin. d. 
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22° 


/ 


L. Sin. 


d. 


L. Tan. 


m 


L. Cot. 


L. Cos. 


D 




Prop. Pts. 


n 


9. 57 358 


31 

31 

31 

31 

32 


9.60 641 


36 

37 
36 

36 

37 


0.39 359 


9. 96 717 


6 


60 










1 


9. 57 389 


9. 60 677 


0. 39 323 


9.96 711 


59 




37 


36 


2 


9. 57 420 


9. 60 714 


0. 39 286 


9. 96 706 


0 


58 




3 


9. 57 451 


9 60 750 


0.39 250 


9. 96 701 


5 


57 


1 


3.7 


3.6 


4 


9. 57 482 


9.60 786 


0.39 214 


9. 96 696 


0 

5 


56 


2 

2 


7.4 

ii i 


7.2 

10.8 


























5 


9. 57 514 


31 

31 

31 

31 

31 


9.60 823 


36 

36 


0.39 177 


9. 96 691 




55 


4 


14.8 


14.4 


6 


9. 57 545 


9. 60 859 


0. 39 141 


9.96 686 


0 


54 


5 


18.5 


18.0 


7 


9. 57 576 


9.60 895 


0.39 105 


9. 96 681 


0 


53 


6 


22.2 


21.6 


8 


9. 57 607 


9.60 931 


oO 

36 

37 


0. 39 069 


9. 96 676 


o 

6 

5 


52 


7 


25.9 


25.2 


9 


9.57 638 


9.60 967 


0. 39 033 


9. 96 670 


51 


8 

9 


29.6 


28.8 

32.4 






















3. O 


10 


9. 57 669 


31 

31 

31 

31 

31 


9. 61 004 


36 

36 

36 

36 

36 


0.38 996 


9. 96 665 




50 










11 


9. 57 700 


9.61 040 


0.38 960 


9.96 660 


0 


49 










12 


9. 57 731 


9. 61 076 


0. 38 924 


9. 96 655 


0 


48 










13 


9. 57 762 


9.61 112 


0.38 888 


9.96 650 


0 


47 






35 

Q E 


14 


9. 57 793 


9.61 148 


0.38 852 


9.96 645 


0 

5 


46 


1 
























<- 




15 


9. 57 824 


31 

30 

31 
31 
31 


9.61 184 


36 

36 

36 

36 

36 


0.38 816 


9. 96 640 


6 


E3 


2 




7.0 


16 


9. 57 855 


9.61 220 


0.38 780 


9.96 634 


44 


3 




10.5 


17 


9. 57 885 


9.61 256 


0. 38 744 


9. 96 629 


0 


43 


4 




14.0 


18 


9. 57 916 


9.61 292 


0.38 708 


9.96 624 


0 


42 


5 




17.5 


19 


9. 57 947 


9. 61 328 


0. 38 672 


9. 96 619 


0 

5 


41 


6 

7 




21.0 
O A K 


























20 


9. 57 978 


30 

31 
31 
31 
30 


9.61 364 


36 

36 

36 

36 

36 


0. 38 636 


9. 96 614 


6 


40 


8 




28.0 


21 


9. 58 008 


9.61 400 


0.38 600 


9.96 608 


39 


9 




31.5 


22 


9. 58 039 


9.61 436 


0.38 564 


9.96 603 


0 


38 










23 


9. 58 070 


9. 61 472 


0. 38 528 


9. 96 598 


0 


37 










24 


9. 58 101 


9.61 508 


0.38 492 


9. 96 593 


0 

5 


36 










25 


9. 58 131 


31 


9.61 544 


35 

36 
36 
36 
35 


0. 38 456 


9.96 588 


6 


35 




32 


31 


26 


9. 58 162 


9.61 579 


0. 38 421 


9.96 582 


34 




27 


9.58 192 


oU 

31 

30 

31 


9.61 615 


0. 38 385 


9. 96 577 


0 


33 


1 


3.2 


3.1 


28 


9.58 223 


9.61 651 


0. 38 349 


9. 96 572 


0 


32 


2 


6.4 


6.2 


29 


9. 58 253 


9.61 687 


0. 38 313 


9. 96 567 


0 

5 


31 


3 

4 


9.6 

10 Q 


9.3 

12.4 


























30 


9.58 284 


30 

31 

30 

31 
30 


9.61 722 


36 

36 

36 

35 

36 


0. 38 278 


9. 96 562 


6 


30 


5 


16.0 


15.5 


31 


9. 58 314 


9.61 758 


0. 38 242 


9.96 556 


29 


6 


19.2 


18.6 


32 


9.58 345 


9.61 794 


0.38 206 


9. 96 551 


0 


28 


7 


22.4 


21.7 


33 


9. 58 375 


9.61 830 


0.38 170 


9.96 546 


0 


27 


8 


25.6 


24.8 


34 


9.58 406 


9.61 865 


0. 38 135 


9. 96 541 


0 

6 


26 


9 


28.8 


27.9 


35 


9. 58 436 


31 

30 

30 

30 

31 


9.61 901 


35 

36 
36 

35 

36 


0.38 099 


9.96 535 


e 


25 










36 


9. 58 467 


9.61 936 


0. 38 064 


9. 96 530 


O 

c 


24 




30 


29 


37 


9. 58 497 


9. 61 972 


0.38 028 


9. 96 525 


0 

E 


23 




38 


9.58 527 


9. 62 008 


0. 37 992 


9. 96 520 


0 

6 

5 


22 


1 


3.0 


2.9 


39 


9. 58 557 


9. 62 043 


0. 37 957 


9. 96 514 


21 


2 

3 


6.0 
a n 


5.8 

8.7 


























40 


9.58 588 


30 

30 

30 

31 
30 


9. 62 079 


35 

36 

35 

36 
35 


0. 37 921 


9.96 509 


e 


17il 


4 


12.0 


11.6 


41 


9. 58 618 


9.62 114 


0.37 886 


9.96 504 


O 

6 

e 


19 


5 


15.0 


14.5 


42 


9.58 648 


9.62 150 


0. 37 850 


9. 96 498 


18 


6 


18.0 


17.4 


43 


9. 58 678 


9. 62 185 


0.37 815 


9. 96 493 


0 

e 


17 


7 j 


21.0 


20.3 


44 


9. 58 709 


9. 62 221 


0. 37 779 


9. 96 488 


O 

5 


16 


8 

9 1 


24.0 

vt n 


23.2 

26.1 
























K9 


9. 58 739 


30 

30 

30 

30 

30 


9. 62 256 


36 

35 

35 

36 
35 


0. 37 744 


9. 96 483 


6 

e 


15 










E3 


9. 58 769 


9.62 292 


0. 37 708 


9. 96 477 


14 










47 


9.58 799 


9. 62 327 


0. 37 673 


9. 96 472 


O 

K 


13 










48 


9.58 829 


9:62 362 


0. 37 638 


9. 96 467 


o 

6 

5 


12 




6 

n a 


E 


49 


9. 58 859 


9. 62 398 


0. 37 602 


9. 96 461 


11 


1 


0.5 
























50 


9. 58 889 


30 

30 

30 

on 


9. 62 433 


35 

36 
35 
35 
35 


0. 37 567 


9.96 456 


r 


EH 


2 


1.2 


1.0 


51 


9. 58 919 


9. 62 468 


0.37 532 


9. 96 451 


O 

6 

e 


9 


3 


1.8 


1.5 


52 


9.58 949 


9.62 504 


0. 37 496 


9.96 445 


8 


4 


2.4 


2.0 


53 


9. 58 979 


9.62 539 


0. 37 461 


9.96 440 


0 

c 


7 


5 


3.0 


2.5 


54 


9.59 009 


oU 

30 


9. 62 574 


0.37 426 


9. 96 435 


O 

6 


6 


6 

7 


3.6 

A O 


3.0 

3.5 
























55 


9. 59 039 


30 

29 

30 
30 
30 


9. 62 609 


36 

35 

35 

35 

35 


0. 37 391 


9.96 429 


e 


5 


8 


4.8 


4.0 


56 


9. 59 069 


9. 62 645 


0. 37 355 


9. 96 424 


0 

E 


4 


9 


5.4 


4.5 


57 


9. 59 098 


9. 62 680 


0. 37 320 


0.96 419 


0 

6 

E 


3 










58 


9. 59 128 


9.62 715 


0.37 285 


9.96 413 


2 










59 


9.59 158 


9. 62 750 


0. 37 250 


9.96 408 


0 

5 


1 










KJ 


9. 59 188 




9. 62 785 




0. 37 215 


9. 96 403 




D 










■ 


L. Cos. 


d. 


L. Cot. 




L. Tan. 


L. Sin. 


d. 


F 


Prop. Pts. 




67° 



50 
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Table II . — Common logarithms of circular functions — Continued 



23° 


/ 


L. Sin. 


d. 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 


d. 




Prop. Pts. 


0 


9. 59 188 


30 

29 

30 
30 
29 


9. 62 785 


35 

35 

35 

36 
35 


0.37 215 


9.96 403 


6 


60 










1 


9. 59 218 


9. 62 820 


0. 37 180 


9. 96 397 


59 










2 


9. 59 247 


9. 62 855 


0. 37 145 


9. 96 392 


0 


58 








35 


3 


9. 59 277 


9. 62 890 


0.37 110 


9. 96 387 


6 

5 


57 






16 


4 


9. 59 307 


9. 62 920 


0. 37 074 


9. 96 381 


56 


1 

o 


3.6 

n o 


3.5 

7.0 
























. A 


5 


9. 59 336 


30 

30 

29 

30 
29 


9. 62 961 


35 

35 

35 

35 

34 


0. 37 039 


9. 96 376 


6 


55 


3 


10.8 


10.5 


6 


9. 59 366 


9. 62 996 


0. 37 004 


9. 96 370 


54 


4 


14.4 


14.0 


7 


9. 59 396 


9. 63 031 


0. 36 969 


9. 96 365 


0 

5 

6 
5 


53 


5 


18.0 


17.5 


8 


9. 59 425 


9. 63 066 


0. 36 934 


9.96 360 


52 


6 


21.6 


21.0 


9 


9. 59 455 


9. 63 101 


0. 36 899 


9.96 354 


51 


7 

8 


25.2 

OO Q 


24.5 

28.0 




















* 




10 


9. 59 484 


30 

29 

30 

29 

30 


9.63 135 


35 

35 

35 

35 

35 


0. 36 865 


9. 96 349 


6 


50 


9 


32.4 


31.5 


11 


9. 59 514 


9. 63 170 


0. 36 830 


9. 96 343 


49 










12 


9 69 543 


9. 63 205 


0. 36 795 


9.96 338 


0 

c 


48 










13 


9. 59 573 


9. 63 240 


0. 36 76u 


9. 96 333 


6 

5 


47 










14 


9. 59 602 


9. 63 275 


0. 36 725 


9. 96 327 


46 






34 


15 


9. 59 632 


29 

29 

30 
29 
29 


9.63 310 


35 

34 

35 
35 
35 


0. 36 690 


9. 96 322 


6 


45 




1 


3.4 


16 


9. 59 661 


9. 63 345 


0. 36 655 


9. 96 316 


44 




2 


6.8 


17 


9. 59 690 


9. 63 379 


0. 36 621 


9. 96 311 


0 

6 


43 




3 


10.2 


18 


9. 59 720 


9. 63 414 


0. 36 586 


9. 96 305 


42 




4 


13.6 


19 


9. 59 749 


9. 63 449 


0. 36 551 


9. 96 300 


0 

6 


41 




5 

6 


17.0 

on a 






















AA. 




20 


9. 59 778 


30 

29 

29 

29 

29 


9. 63 484 


35 

34 

35 

36 
34 


0. 36 516 


9. 96 294 




40 




7 


23.8 


21 


9. 59 808 


9. 63 519 


0. 36 481 


9. 96 289 




39 




8 


27.2 


22 


9. 59 837 


9. 63 553 


0. 36 447 


9. 96 284 


6 

5 

6 


38 




9 


30.6 


23 


9. 59 866 


9.63 588 


0. 36 412 


9. 96 278 


37 










24 


9. 59 895 


9. 63 623 


0. 36 377 


9. 96 273 


36 










25 


9. 59 924 


30 

29 

29 

29 

29 


9. 63 657 


35 

34 

35 
35 
34 


0. 36 343 


9. 96 267 




35 










26 


9. 59 954 


9. 63 692 


0.36 308 


9.96 262 


6 


34 




30 


29 


27 


9. 59 983 


9. 63 726 


0. 36 274 


9. 96 256 


33 


1 


3.0 

6.0 
9.0 


2.9 

5.8 

8.7 


28 


9. 60 012 


9. 63 761 


0. 36 239 


9 96 251 


0 

6 

5 


32 


29 


9. 60 041 


9. 63 796 


0. 36 204 


9. 96 245 


31 


3 


30 


9. 60 070 


29 

29 

29 

29 

29 


9. 63 830 


35 

34 

35 
24 
35 


0. 36 170 


9.96 240 


6 


30 


4 


12.0 

15.0 

18.0 
21.0 

24.0 

27.0 


11.6 

14.5 

17.4 

20.3 

23.2 

26.1 


31 


9. 60 099 


9. 63 865 


0.36 135 


9. 96 234 


29 


0 

A 


32 


9.60 128 


9. 63 899 


0. 36 101 


9.96 229 


6 


28 




33 


9. 60 157 


9. 63 934 


0. 36 066 


9. 96 223 


27 


7 

8 
9 


34 


9.60 186 


9. 63 968 


0. 36 032 


9. 96 218 


O 

6 


26 


35 


9.60 215 


29 

29 

29 

29 

28 


9. 64 003 


34 

35 
34 

34 

35 


0. 35 997 


9. 96 212 


K 


25 










36 


9. 60 244 


9. 64 037 


0. 35 963 


9. 96 207 


O 

6 

K 


24 










37 


9. 60 273 


9. 64 072 


0. 35 928 


9. 96 201 


23 










38 


9. 60 302 j 


9.64 106 


0. 35 894 


9. 96 196 


0 

6 

5 


22 






28 
O Q 


39 


9. 60 331 


9.64 140 


0. 35 860 


9.96 190 


21 




1 


























40 


9. 60 359 


29 

29 

29 

28 

29 


9. 64 175 


34 

34 

35 
34 
34 


0. 35 825 


9. 96 185 


6 

c 


20 




2 


5.6 


41 


9. 60 388 


9.64 209 


9. 35 791 


9.96 179 


19 




3 


8.4 


42 


9. 60 417 


9. 64 243 


0. 35 757 


9.96 174 


0 

a 


18 




4 


11.2 


43 


9. 60 446 


9. 64 278 


0. 35 722 


9.96 168 


0 

6 

5 


17 




5 


14.0 


44 


9. 60 474 


9. 64 312 


0. 35 688 


9.96 162 


16 




6 

7 


16.8 
IQ A 




























45 


9. 60 503 


29 

29 

28 

29 

28 


9. 64 346 


36 

34 

34 

34 

34 


0. 35 654 


9. 96 157 


6 

R 


15 




8 


22.4 


46 


9. 60 532 


9. 64 381 


0. 35 619 


9.96 151 


14 




9 


25.2 


47 


9. 60 561 


9.64 415 


0. 35 585 


9.90 146 


0 

6 

e 


13 










48 


9. 60 589 


9. 64 449 


0. 35 551 


9. 96 140 


12 










49 


9. 60 618 


9. 64 483 


0. 35 517 


9.96 135 


O 

6 


11 










50 


9. 60 646 


29 

29 

28 

29 

28 


9. 64 517 


35 

34 

34 

34 

34 


0. 35 483 


9. 96 129 


6 

R 


10 






6 


5 


51 


9. 60 675 


9. 64 552 


0. 35 448 


9.96 123 


9 


1 

o 


0.6 

1.2 

1.8 

2.4 


0.5 

1.0 

1.5 

2.0 


52 


9. 60 704 


9. 64 586 


0. 35 414 


9.96 118 


O 

6 

c 


8 


53 


9. 60 732 


9. 64 620 


0. 35 380 


9.96 112 


7 


Z 

o 


54 


9. 60 761 


9.64 654 


0. 35 346 


9. 96 107 


O 

6 


6 


6 

4 


55 


9. 60 789 


29 

28 

29 

28 

28 


9.64 688 


34 

34 

34 

34 

34 


0. 35 312 


9. 96 101 


6 

c 


5 


5 

6 
n 


3.0 

3.6 

4.2 

4.8 

5.4 


2.5 

3.0 

3.5 

4.0 

4.5 


56 


9.60 818 


9. 64 722 


0. 35 278 


9. 96 095 


4 


57 


9. 60 846 


9. 64 756 


0. 35 244 


9. 96 090 


O 

6 

R 


3 


i 

8 

9 


58 


9. 60 875 


9. 64 790 


0. 35 210 


9. 96 084 


2 


59 


9. 60 903 


9. 64 824 


0. 35 176 


9. 96 079 


O 

6 


1 


60 


9. 60 931 




9.64 858 




0. 35 142 


9.96 073 




0 












L. Cos. 


d. 


L. Cot. 


C. d. 


L. Tan. 


L. Sin. 


d. 


/ 


Prop. Pts. 


66° 



51 




5le 



Original from 

UNIVERSITY OF CALIFORNIA 





TM 5-236 



SURVEYING TABLES 



Table II . — Common logarithms of circular functions — Continued 



24° 


/ 


L. Sin. 


d. 


L. Tan. 


D 




L. Cos. 


B 


■ 


Prop. Pts. 


0 


9. 60 931 


29 

28 

28 

29 

28 


9.64 858 


34 

34 

34 

34 

34 


0.35 142 


9. 96 073 


6 


60 










1 


9.60 960 


9. 64 892 


0.35 108 


9. 96 067 


59 










2 


9.60 988 


9.64 926 


0. 35 074 


9. 96 062 


0 


58 










3 


9. 61 016 


9.64 960 


0. 35 040 


9. 96 056 


0 

6 

5 


57 




34 


33 


4 


9. 61 045 


9.64 994 


0.35 006 


9.96 050 


56 


1 


3.4 


3.3 


5 


9. 61 073 


28 

oc 


9.65 028 


34 

34 

34 

34 

33 


0. 34 972 


9.96 045 


6 


55 


2 


6.8 

10.2 

13.6 

17.0 

20.4 

23.8 


6.6 

9.9 

13.2 

16.5 

19.8 

23.1 


6 


9.61 101 


9. 65 062 


0. 34 938 


9. 96 039 


54 


6 


7 


9. 61 129 


29 

28 

28 


9.65 096 


0.34 904 


9. 96 034 


0 

6 

6 

5 


53 




8 


9.61 158 


9. 65 130 


0. 34 870 


9. 96 028 


52 


6 

7 


9 


9.61 186 


9.65 164 


0. 34 836 


9.96 022 


51 


m 


9. 61 214 


28 

28 

28 

28 

28 


9. 65 197 


34 

34 

34 

34 

33 


0. 34 803 


9. 96 017 


6 

6 


50 


8 

9 


27.2 

30.6 


26.4 

29.7 


n 


9. 61 242 


9.65 231 


0. 34 769 


9.96 011 


49 


12 


9. 61 270 


9.65 265 


0. 34 735 


9. 96 005 


48 










13 


9. 61 298 


9.65 299 


0. 34 701 


9.96 000 


6 

6 


47 










14 


9. 61 326 


9.65 333 


0.34 667 


9.95 994 


46 










15 


9.61 354 


28 

29 

27 

28 
28 


9.65 366 


34 

34 

33 

34 
34 


0. 34 634 


9. 95 988 


6 

c 


45 




1 


zv 


16 


9. 61 382 


9.65 400 


0.34 600 


9. 95 982 


44 




2.9 


17 


9.61 411 


9. 65 434 


0.34 566 


9. 95 977 


6 

6 

5 


43 




2 


5. 8 


18 


9. 61 438 


9. 65 467 


0.34 533 


9. 95 971 


42 




3 


8. 7 


19 


9. 61 466 


9.65 501 


0.34 499 


9. 95 965 


41 




4 

5 


11. 6 
14.5 




9. 61 494 


28 

28 

28 

28 

28 


9.65 535 


33 

34 
34 

33 

34 


0.34 465 


9.95 960 


6 

6 

A 


40 




6 


17.4 


21 


9.61 522 


9.65 568 


0. 34 432 


9. 95 954 


39 




7 


20. 3 


22 


9.61 550 


9.65 602 


0. 34 398 


9. 95 948 


38 




8 


23. 2 


23 


9. 61 578 


9. 65 636 


0. 34 364 


9. 95 942 


R 


37 




9 


26. 1 


24 


9.61 606 


9.65 669 


0. 34 331 


9. 95 937 


6 


36 










25 


9. 61 634 


28 

27 

28 
28 
28 


9.65 703 


33 

34 

33 

34 
33 


0.34 297 


9.95 931 


6 

5 


35 










26 


9.61 662 


9. 65 736 


0. 34 264 


9. 95 925 


34 








27 


9.61 689 


9. 65 770 


0. 34 230 


9. 95 920 


6 

6 

6 


33 




1 






28 


9.61 717 


9. 65 803 


0.34 197 


9. 95 914 


32 




2.8 


29 


9.61 745 


9.65 837 


0. 34 163 


9. 95 908 


31 




2 

3 


5.6 

8.4 

11.2 


30 


9.61 773 


27 

28 
28 

27 

28 


0. 65 870 


34 

33 

34 

33 

34 


0.34 130 


9. 95 902 


R 


30 




4 


31 


9.61 800 


9.65 904 


0. 34 096 


9. 95 897 


6 

6 

6 

6 


29 




5 


14.0 


32 


9. 61 828 


9. 65 937 


0. 34 063 


9. 95 891 


28 




6 


16.8 


33 


9.61 856 


9. 65 971 


0.34 029 


9. 95 885 


27 




7 


19.6 


34 


9.61 883 


9.66 004 


0.33 996 


9. 95 879 


26 




8 

9 


22.4 

25 9 


35 


9.61 911 


28 

27 

28 

27 

28 


9.66 038 


33 

33 

34 
33 
33 


0.33 962 


9. 95 873 


fv 


25 








36 


9. 61 939 


9. 66 071 


0. 33 929 


9. 95 868 


o 

6 

6 

6 

6 


24 










37 


9.61 966 


9.66 104 


0. 33 896 


9. 95 862 


23 










38 


9. 61 994 


9. 66 138 


0. 33 862 


9. 95 856 


22 






27 

o n 


39 


9. 62 021 


9. 66 171 


0. 33 829 


9. 95 850 


21 




1 
























. i 


El 


9. 62 049 


27 

28 

27 

28 
27 


9. 66 204 


34 

33 

33 

33 

34 


0. 33 796 


9. 95 844 


R 


El 




2 


5.4 


41 


9. 62 076 


9.66 238 


0. 33 762 


9. 95 839 


o 

6 

6 

A 


19 




3 


. 8. 1 


42 


9. 62 104 


9. 66 271 


0.33 729 


9. 95 833 


18 




4 


10.8 


43 


9. 62 131 


9.66 304 


0. 33 696 


9. 95 827 


17 




5 


13.5 


44 


9. 62 159 


9. 66 337 


0.33 663 


9. 95 821 


O 

6 


16 




6 

7 


16.2 

n 


























45 


9.62 186 


28 

27 

27 

28 
27 


9. 66 371 


33 

33 

33 

33 

34 


0. 33 629 


9.95 815 


c 


15 




8 


21.6 


46 


9. 62 214 


9.66 404 


0. 33 596 


9. 95 810 


O 

6 

6 

6 

6 


14 




9 


24.3 


47 


9. 62 241 


9. 66 437 


0. 33 563 


9. 96 804 


13 










48 


9. 62 268 


9. 66 470 


0. 33 530 


9. 95 798 


12 










49 


9.62 296 


9.66 503 


0. 33 497 


9. 95 792 


11 










50 


9. 62 323 


27 

27 

28 
27 
27 


9.66 537 


33 

33 

33 

33 

33 


0. 33 463 


9. 95 786 


6 

R 






1 


6 


5 


51 


9. 62 350 


9. 66 570 


0. 33 430 


9. 95 780 




1 


0.6 


0.5 


52 


9. 62 377 


9.66 603 


0. 33 397 


9. 95 775 


O 

6 

A 




2 


1.2 


1.0 


53 


9. 62 405 


9.66 636 


0. 33 364 


9. 95 769 


n 


3 


1.8 


1.5 


54 


9. 62 432 


9.66 669 


0. 33 331 


9. 95 763 


O 

6 


H 


4 

R 


2.4 


2.0 

2.5 




















0 






65 


9 62 459 


27 

27 

28 
27 
27 


9. 66 702 


33 

33 

33 

33 

33 


0. 33 298 


9. 95 757 


6 

6 

6 

6 

5 


5 


6 


3.6 


3.0 


56 


9. 62 486 


9. 66 735 


0. 33 265 


9. 95. 751 


4 


7 


4.2 


3.5 


57 


9. 62 513 


9.66 768 


0. 33 232 


9. 95 745 


3 


8 


4.8 


4.0 


58 


9. 62 541 


9.66 801 


0.33 199 


9. 95 739 


2 


9 


5.4 


4.5 


59 


9.62 568 


9.66 834 


0.33 166 


9. 95 733 


B 










60 


9. 62 595 




9. 66 867 




0. 33 133 


9.95 728 




1 










■ 




d. 


L. Cot. 


m 


L. Tan. 


L. Sin. 


d. 


1 


Prop. Pts. 


65° 
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i t HT 



9. 62 595 
9. 62 622 
9.62 649 
9. 62 676 
9. 62 703 


27 

27 

27 

27 

27 


9.62 730 
9. 62 757 
9. 62 784 
9. 62 811 
9. 62 838 


27 

27 

27 

27 

27 


9. 62 865 
9. 62 892 
9. 62 918 
9. 62 945 
9. 62 972 


27 

26 

27 

27 

27 


9. 62 999 

9.63 026 
9. 63 052 
9. 63 079 
9.63 106 


27 

26 

27 

27 

27 


9.63 133 
9.63 159 
9.63 186 
9. 63 213 
9. 63 239 


26 

27 

27 

26 

27 


9.63 266 
9.63 292 
9. 63 319 
9. 63 345 
9. 63 372 


26 

27 

26 

27 

26 


9.63 398 
9.63 425 
9. 63 451 
9. 63 478 
9.63 504 


27 

26 

27 

26 

27 


9.63 531 
9.63 557 
9.63 583 
9. 63 610 
9. 63 636 


26 

26 

27 

26 

26 


9. 63 662 
9. 63 689 
9.63 715 
9.63 741 
9.63 767 


27 

26 

26 

26 

27 


9. 63 794 
9.63 820 
9.63 846 
9. 63 872 
9. 63 898 


26 

26 

26 

26 

26 


9. 63 924 
9.63 950 

9. 63 976 

9. 64 002 
9.64 028 


26 

26 

26 

26 

26 


9.64 054 
9.64 080 
9.64 106 
9.64 132 
9.64 158 


26 

26 

26 

26 

26 


9.64 184 

i 





9. Go 867 
9.66 900 
9. 66 933 
9.66 966 
9.66 999 



9. 67 032 
9.67 065 
9.67 098 
9. 67 131 
9.67 163 



9.67 196 
9.67 229 
9. 67 282 
9. 67 295 
9. 67 327 



9. 67 360 
9. 67 393 
9. 67 426 
9.67 458 
9. 67 491 



9.67 687 
9. 67 719 
9. 67 752 
9. 67 785 
9.67 817 



9.67 850 
9.67 882 
9. 67 915 
9. 67 947 
9. 67 980 



9. 68 012 
9.68 044 
9. 68 077 
9.68 109 
9.68 142 



9.68 174 
9.68 206 
9.68 239 
9. 68 271 
9. 68 303 



9. 68 336 
9.68 368 
9.68 400 
9. 68 432 
9.68 465 



9. 68 497 
9.68 529 
9.68 561 
9. 68 593 
9.68 626 



9.68 658 
9.68 690 
9. 68 722 
9. 68 754 
9. 68 786 



0.33 133 
0.33 100 
0. 33 067 
0. 33 034 
0. 33 001 



0.32 968 
0. 32 935 
0. 32 902 
0. 32 869 
0. 32 837 



0. 32 804 
0. 32 771 
0.32 738 
0. 32 705 
0. 32 673 



0. 32 640 
0. 32 607 
0. 32 574 
0. 32 542 
0.32 509 



0. 32 313 
0. 32 281 
0. 32 248 
0.32 215 
0. 32 183 



0.32 150 
0.32 118 
0. 32 085 
0. 32 053 
0. 32 020 



0. 31 988 
0.31 956 
0. 31 923 
0. 31 891 
0. 31 858 



0. 31 826 
0.31 794 
0. 31 761 
0.31 729 
0. 31 697 



0.31 


664 


0.31 


632 


0. 31 


600 


0.31 


568 


0.31 


535 



0.31 503 
0.31 471 
0.31 439 
0. 31 407 
0. 31 374 



0 31 342 
0.31 310 
0.31 278 
0.31 246 
0.31 214 



0.31 182 



9. 95 728 
9. 95 722 
9. 95 716 
9. 95 710 
9. 95 704 



9.95 698 
9.95 692 
9.95 686 
9.95 680 
9. 95 674 



9.95 668 
9.95 663 
9. 95 657 



9. 95 639 
9. 95 633 
9.95 627 
9.95 621 
9.95 615 



9.95 609 
9.95 603 
9.95 597 
9. 95 591 
9. 95 585 



9.95 579 
9.95 573 
9.95 567 
9. 95 561 
9. 95 555 



9. 95 549 
9. 95 543 
9. 95 537 
Q.95 531 
9.95 525 



9.95 519 
9. 95 513 
9. 95 507 
9.95 500 
9. 95 494 



9.95 488 
9.95 482 
9. 95 476 
9. 95 470 
9.95 464 



9.95 458 
9. 95 452 
9. 95 446 
9. 95 440 
9. 95 434 



9. 95 427 
9.95 421 
9.95 415 
9.95 409 
9.95 403 



9.95 397 
9.95 391 
9. 95 384 
9. 95 378 
9. 95 372 
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SURVEYING TABLES 



Table II . — Common logarithms of circular functions — Continued 





26° 


' 


L. Sin. 


d. 


L. Tan. 




L. Cot. 


L. Cos. 


d. 




Prop. Pts. [ 


0 


9.64 184 


26 

26 

26 

26 

25 


9. 68 818 


32 

32 

32 

32 

32 


0.31 182 


9. 95 366 


6 

6 

6 


1M 










1 


9. 64 210 


9.68 850 


0.31 150 


9. 95 360 


59 










2 


9. 64 236 


9. 68 882 


0.31 118 


9. 95 354 


58 




32 


31 


3 


9. 64 262 


9. 68 914 


0.31 086 


9. 95 348 


57 




4 


9.64 288 


9.68 946 


0. 31 054 


9. 95 341 


i 

6 


56 


1 

2 


3.2 

6.4 


3.1 

6.2 




















5 


9. 64 313 




9.68 978 


32 

32 

32 

32 

32 


0.31 022 


9. 95 335 


6 

6 

6 


55 


3 


9.6 


9.3 


6 


9.64 339 


26 

26 

26 

25 


9. 69 010 


0.30 990 


9.95 329 


54 


4 


12.8 


12.4 


7 


9. 64 365 


9. 69 042 


0. 30 958 


9. 95 323 


53 


5 


16.0 


15.5 


8 


9. 64 391 


9. 69 074 


0. 30 926 


9.95 317 


52 


6 


19.2 


18.6 


9 


9. 64 417 


9.69 106 


0. 30 894 


9. 95 310 


i 

6 


51 


7 

8 


22.4 

25.6 


21.7 

24.8 




















10 


9. 64 442 


26 

26 

25 

26 
26 


9.69 138 


32 

32 

32 

32 

32 


0. 30 862 


9.95 304 


6 

6 

6 


fail 


9 


28.8 


27,9 


11 


9. 64 468 


9. 69 170 


0. 30 830 


9. 95 298 


49 










12 


9.64 494 


9. 69 202 


0. 30 798 


9. 95 292 


48 










13 


9.64 519 


9. 69 234 


0. 30 766 


9.95 286 


47 










14 


9.64 645 


9. 69 266 


0. 30 734 


9.95 279 


6 


46 






26 


15 


9. 64 571 


25 

26 

25 

26 
25 


9. 69 298 


31 

32 
32 
32 
32 


0. 30 702 


9.95 273 


6 

6 


45 




1 


2.6 


16 


9.64 596 


9. 69 329 


0. 30 671 


9. 95 267 


44 




2 


5.2 


17 


9. 64 622 


9. 69 361 


0. 30 639 


9. 95 261 


43 




3 


7.8 


18 


9.64 647 


9. 69 393 


0.30 607 


9.95 254 


4 

6 

6 


42 




4 


10.4 


19 


9.64 673 


9. 69 425 


0. 30 575 


9.95 248 


41 




5 

6 


13.0 

15.6 






















20 


9.64 698 


26 

25 

26 

25 

26 


9. 69 457 


31 

32 
32 
32 
31 


0. 30 543 


9. 95 242 


6 

7 


40 




7 


18.2 


21 


9.64 724 


9. 69 488 


0.30 512 


9. 95 236 


39 




8 


20.8 


22 


9. 64 749 


9. 69 520 


0. 30 480 


9. 95 229 


6 

6 

6 


38 




9 


23.4 


23 


9. 64 775 


9. 69 552 


0. 30 448 


9. 95 223 


37 










24 


9.64 800 


9. 69 584 


0.30 416 


9. 95 217 


36 










25 


9.64 826 


25 

26 
25 

25 

26 


9. 69 615 


32 

32 

31 

32 
32 


0.30 385 


9.95 211 




35 






25 


26 


9.64 851 


9. 69 647 


0. 30 353 


9.95 204 


6 

6 


34 




1 


2.5 


27 


9. 64 877 


9. 69 679 


0. 30 321 


9.95 198 


33 




2 


5.0 


28 


9. 64 902 


9. 69 710 


0.30 290 


9.95 192 


32 




3 


7.5 


29 


9. 64 927 


9. 69 742 


0. 30 258 


9.95 185 


r 

6 


31 




4 

5 


10.0 
1 O K 
























- 


30 


9. 64 953 


25 

25 

26 
25 
25 


9. 69 774 


31 

32 

31 

32 
32 


0. 30 226 


9. 95 179 




30 




6 


15.0 


31 


9. 64 978 


9. 69 805 


0. 30 195 


9.95 173 


0 

6 


29 




7 


17.5 


32 


9. 65 003 


9. 69 837 


0. 30 163 


9.95 167 


28 




8 


20.0 


33 


9.65 029 


9. 69 868 


0.30 132 


9.95 160 


6 

6 


27 




9 


22.5 


34 


9. 65 054 


9.69 900 


0.30 100 


9.95 154 


26 










35 


9. 65 079 


25 

26 
25 
25 
25 


9. 69 932 


31 

32 

31 

32 
31 


0.30 068 


9. 95 148 


7 


25 










36 


9.65 104 


9. 69 963 


0.30 037 


9.95 141 1 


4 

6 

6 

7 


24 










37 


9.65 130 


9. 69 995 


0. 30 005 


9.95 135 


23 






24 


38 


9.65 155 


9. 70 026 


0. 29 974 


9.95 129 


22 






39 


9.65 180 


9. 70 058 


0.29 942 


9.95 122 


4 

6 


21 




1 

o 


2.4 

A Q 




























40 


9.65 205 


25 

25 

26 
25 
25 


9. 70 089 


32 

31 

32 

31 

32 


0.29 911 


9.95 116 




20 




3 


7.2 


41 


9.65 230 


9.70 121 


0. 29 879 


9.95 110 


6 

7 


19 




4 


9.6 


42 


9. 65 255 


9. 70 152 


0.29 848 


9.95 103 


4 

6 

7 


18 




5 


12.0 


43 


9.65 281 


9. 70 184 


0.29 816 


9. 95 097 


17 




6 


14.4 


44 


9. 65 306 


9. 70 215 


0. 29 785 


9. 95 090 


4 

6 


16 




7 

8 


16.8 


























45 


9. 65 331 


25 

25 

25 

25 

25 


9. 70 247 


31 

31 

32 

31 

32 


0. 29 753 


9. 95 084 




15 




9 


21.6 


46 


9.65 356 


9. 70 278 


0.29 722 


9. 95 078 


V 

7 


14 










47 


9.65 381 


9. 70 309 


0. 29 691 


9. 95 071 


i 

6 

6 

7 


13 










48 


9. 65 406 


9. 70 341 


0.29 659 


9. 95 065 


12 






7 


6 

0.6 


49 


9. 65 431 


9. 70 372 


0. 29 628 


9. 95 059 


11 


1 


A 7 
























50 


9. 65 456 


25 

25 

25 

25 

24 


9. 70 404 


31 

31 

32 
31 
31 


0.29 596 


9. 95 052 


6 

7 


Ed 


2 


1.4 


1.2 


51 


9. 65 481 


9. 70 435 


0. 29 565 


9. 95 046 


9 


3 


2.1 


1.8 


52 


9.65 506 


9. 70 466 


0. 29 534 


9. 95 039 


4 

6 

6 

7 


8 


4 


2.8 


2.4 


53 


9. 65 531 


9. 70 498 


0.29 502 


9. 95 033 


7 


5 


3.5 


3.0 


54 


9. 65 556 


9. 70 529 


0. 29 471 


9. 95 027 


6 


6 

7 


4.2 

A A 


3.6 

4.2 
























55 


9. 65 580 


25 

25 

25 

25 

25 


9. 70 560 


32 

31 

31 

31 

32 


0.29 440 


9. 95 020 


6 

7 


5 


8 


5.6 


4.8 


56 


9. 65 605 


9. 70 592 


0. 29 408 


9. 95 014 


4 


9 


6.3 


5.4 


57 


9.65 630 


9. 70 623 


0. 29 377 


9. 95 007 


6 

6 

7 


3 










58 


9. 65 655 


9. 70 654 


0. 29 346 


9. 95 001 


2 










59 


9.65 680 


9. 70 685 


0.29 315 


9. 94 995 


1 










60 


9.65 705 




9. 70 717 




0.29 283 


9.94 088 




B 












L. Cos. 








L. Tan. 


L. Sin. 


d. 


t 


Prop. Pts. 
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9. 65 828 

9. 65 853 

9. 65 878 
9. 65 902 

9. 65 927 

9. 65 962 

9. 65 976 

9. 66 001 

9. 66 025 

9. 66 050 

! 

9. 66 075 

9. 66 099 

9.66 124 

9.66 148 

9.66 173 

9.66 197 

9. 66 221 

9. 66 246 

9. 66 270 

9.66 295 

9. 66 319 

9.66 343 

9. 66 368 

9. 66 392 

9. 66 416 

9.66 441 

9.66 465 

9. 66 489 

9.66 513 

9.66 537 

9.66 562 

9.66 586 

9. 66 610 

9.66 634 

9. 66 658 

9.66 682 

9.66 706 

9. 66 731 

9. 66 755 

9. 66 779 

9. 66 803 

9. 66 827 

9.66 851 

9. 66 875 

9.66 899 

9.66 922 

9.66 946 

9. 66 970 

9.66 994 

9. 67 018 

9.67 042 

9.67 066 

9. 67 090 

9.67 113 

9.67 137 



9. 70 873 


9. 70 904 


9. 70 935 


9. 70 


966 


9.70 


997 


9. 71 


028 


9.71 


059 


9. 71 


090 


9.71 


121 


9. 71 


153 


9. 71 


184 


9. 71 


215 


9.71 


246 


9. 71 


277 


9. 71 


308 


9. 71 


339 


9. 71 


370 


9.71 


401 


9.71 


431 


9.71 


462 


9. 71 


493 


9. 71 


524 


9.71 


555 


9.71 


586 


9.71 


617 


9. 71 


648 


9.71 


679 


9. 71 


709 


9.71 


740 


9. 71 


771 


9. 71 


802 


9.71 


833 


9.71 


863 


9.71 


894 


9.71 


925 


9. 71 


955 


9. 71 


986 


9. 72 


017 


9. 72 


048 


9. 72 


078 


9. 72 


109 


9. 72 


140 


9. 72 


170 


9. 72 


201 


9. 72 


231 


9. 72 


262 


9. 72 


293 


9. 72 


323 


9. 72 


354 


9. 72 


384 


9. 72 415 


9. 72 


445 


9. 72 


476 


9. 72 


506 


9. 72 


537 



0.29 127 
0.29 096 
0.29 065 
0.29 034 
0. 29 003 

0. 28 972 
0.28 941 
0. 28 910 
0. 28 879 
0.28 847 

0. 28 816 
0. 28 785 
0.28 754 
0. 28 723 
0. 28 692 

0.28 661 
0.28 630 
0.28 599 
0.28 569 
0.28 538 

0.28 507 
0. 28 476 
0.28 445 
0. 28 414 
0.28 383 

0. 28 352 
0. 28 321 
0.28 291 
0.28 260 
0.28 229 

0.28 198 
0. 28 167 
0. 28 137 
0.28 106 
0. 28 075 

0.28 045 
0.28 014 
0. 27 983 
0. 27 952 
0. 27 922 



9.94 988 
9.94 982 
9. 94 975 
9. 94 969 
9.94 962 

9.94 956 
9.94 949 
9.94 943 
9.94 936 
9.94 930 



9.94 


923 


9.94 


917 


9.94 


911 


9.94 


904 


9. 94 


898 


9.94 


891 


9.94 


885 


9.94 


878 


9.94 


871 


9.94 


865 



9. 72 567 
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28° 


/ 




D 


L. Tan. 


m 


L. Cot. 


L. Cos. 


n 


■ 


Prop. Pts. 


m 


9.67 161 


24 

23 

24 
24 
24 


9. 72 567 


31 

30 

31 

30 

31 


0. 27 433 


9. 94 593 


6 


60 










i 


9. 67 185 


9.72 598 


0. 27 402 


9.94 587 


59 










2 


9.67 208 


9. 72 628 


0. 27 372 


9.94 580 


i 


58 










3 


9. 67 232 


9. 72 659 


0.27 341 


9.94 673 


4 


57 




31 


30 


4 


9.67 256 


9. 72 689 


0.27 311 


9. 94 567 


0 

7 


56 


1 




1. 1 


3.0 


5 


9.67 280 


23 

24 

23 

24 
24 


9. 72 720 


30 

30 

31 

30 

31 


0.27 280 


9. 94 560 




55 


2 


6.2 

9.3 

12.4 

15.5 

18.6 
21.7 


6.0 

9.0 

12.0 

15.0 

18.0 
21.0 


6 


9. 67 303 


9. 72 750 


0.27 250 


9. 94 553 


7 


54 


3 


7 


9. 67 327 


9. 72 780 


0.27 220 


9. 94 546 


t 

6 


53 


4 


8 


9. 67 350 


9. 72 811 


0.27 189 


9. 94 540 


52 


5 

6 
7 


9 


9. 67 374 


9. 72 841 


0.27 159 


9. 94 533 


4 

7 


51 


10 


9. 67 398 


23 

24 

23 

24 
23 


9. 72 872 


30 

30 

31 
30 
30 


0. 27 128 


9. 94 526 




50 


8 


24.8 

27.9 


24.0 

27.0 


11 


9. 67 421 


9. 72 902 


0.27 098 


9. 94 519 


6 


49 




12 


9.67 445 


9. 72 932 


0.27 068 


9. 94 513 


48 










13 


9. 67 468 


9. 72 963 


0. 27 037 


9.94 506 




47 










14 


9. 67 492 


9. 72 993 


0.27 007 


9. 94 499 


4 

7 


46 










15 


9. 67 515 


24 

23 

24 

23 

24 


9. 73 023 


31 

30 

30 

30 

31 


0. 26 977 


9. 94 492 




45 






29 


16 


9. 67 539 


9. 73 054 


0. 26 946 


9. 94 485 


4 

6 


44 




1 


2.9 


17 


9. 67 562 


9. 73 084 


0. 26 916 


9. 94 479 


43 




2 


5.8 


18 


9.67 586 


9. 73 114 


0. 26 886 


9. 94 472 


4 


42 




3 


8.7 


19 


9.67 609 


9. 73 144 


0.26 856 


9. 94 465 


4 

7 


41 




4 

5 


11.6 
1 A K 


























20 


9. 67 633 


23 

24 
23 

23 

24 


9. 73 175 


30 

30 

30 

30 

31 


0. 26 825 


9. 94 458 




40 




6 


17.4 


21 


9. 67 656 


9. 73 205 


0. 26 795 


9. 94 451 




39 




7 


20.3 


22 


9.67 680 


9. 73 235 


0. 26 765 


9. 94 445 


o 


38 




8 


23.2 


23 


9. 67 703 


9. 73 265 


0. 26 735 


9. 94 438 


4 


37 




9 


26. 1 


24 


9. 67 726 


9. 73 295 


0. 26 705 


9. 94 431 


7 


36 










25 


9. 67 750 


23 

23 

24 
23 
23 


9. 73 326 


30 

30 

30 


0. 26 674 


9. 94 424 




35 










26 


9. 67 773 


9. 73 356 


0.26 644 


9. 94 417 




34 










27 


9. 67 796 


9. 73 386 


0. 26 614 


9. 94 410 




33 




24 


23 


28 


9. 67 820 


9. 73 416 


0.26 .584 


9.94 404 




32 


1 

2 


2.4 

4.8 


2.3 

4.6 


29 


9. 67 843 


9. 73 446 


oU 

30 


0. 26 554 


9. 94 397 


4 

7 


31 


Ml 


9.67 866 


24 

23 

23 

23 

23 


9. 73 476 


31 

30 

30 

30 

30 


0. 26 524 


9. 94 390 




30 


3 


7.2 

9.6 

12.0 

14.4 

16.8 

19.2 


6.9 

9.2 

11.5 

13.8 

16.1 

18.4 


31 


9. 67 890 


9. 73 507 


0. 26 493 


9. 94 383 


4 

7 


29 


K 


32 


9. 67 913 


9. 73 537 


0.26 463 


9. 94 376 




28 




33 


9. 67 936 


9. 73 567 


0. 26 433 


9. 94 369 


4 


27 




34 


9. 67 959 


9. 73 597 


0. 26 403 


9. 94 362 


7 


26 


8 


35 


9. 67 982 


24 

23 

23 

23 

23 


9. 73 627 


on 


0. 26 373 


9. 94 355 


6 

7 


25 


9 


21.6 


20.7 


36 


9.68 006 


9. 73 657 


oU 

30 

30 

30 

30 


0. 26 343 


9. 94 349 


24 










37 


9.68 029 


9. 73 687 


0. 26 313 


9. 94 342 


7 


23 










38 


9. 68 052 


9. 73 717 


0.26 283 


9. 94 335 


4 

7 


22 










39 


9. 68 075 


9. 73 747 


0. 26 253 


9. 94 328 


l 

7 


21 






22 


Ml 


9.68 098 


23 

23 

23 

23 

23 


9. 73 777 


30 

30 

30 

30 

30 


0. 26 223 


9. 94 321 


7 


20 




1 

2 


2.2 
4.4 
6.6 
8.8 
11 0 


41 


9. 68 121 


9. 73 807 


0. 26 193 


9. 94 314 


7 


19 




3 

A 


42 


9. 68 144 


9. 73 837 


0. 26 163 


9. 94 307 


7 


18 




43 


9.68 167 


9. 73 867 


0. 26 133 


9. 94 300 


4 

7 


17 




5 


44 


9.68 190 


9. 73 897 


0. 26 103 


9. 94 293 


i 

7 


16 




6 


13.2 


45 


9. 68 213 


24 

23 

23 

22 

23 


9. 73 927 


30 

30 

30 

30 

30 


0. 26 073 


9.94 286 


7 


15 




7 

8 
9 


15.4 
17 6 


46 


9. 68 237 


9. 73 957 


0. 26 043 


9. 94 279 


6 

7 


14 




19.8 


47 


9.68 260 


9. 73 987 


0. 26 013 


9. 94 273 


13 




48 


9.68 283 


9. 74 017 


0. 25 983 


9.94 266 


4 

7 


12 










49 


9.68 305 


9. 74 047 


0. 25 953 


9. 94 259 


1 

7 


11 










■l 


9.68 328 


23 

23 

23 

23 

23 


9. 74 077 


30 

30 

29 

30 
30 


0. 25 923 


9. 94 252 


7 


10 






7 


6 


51 


9. 68 351 


9. 74 107 


0. 25 893 


9. 94 245 


l 

7 


9 


1 

2 


0.7 
1 4 


0.6 
1 2 


52 


9. 68 374 


9. 74 137 


0. 25 863 


9. 94 238 


l 

7 


8 


53 


9. 68 397 


9.74 166 


0. 25 834 


9. 94 231 


7 




3 


2.1 

2.8 


1 8 


54 


9.68 420 


9. 74 196 


0.25 804 


9.94 224 


7 




4 


2.4 


55 


9. 68 443 


23 

23 

23 

22 

23 


9. 74 226 


30 

30 

30 

29 

30 


0. 25 774 


9. 94 217 


7 




5 

6 
7 


3.5 
4 2 


3.0 

3 6 


56 


9.68 466 


9. 74 256 


0. 25 744 


9. 94 210 


7 




4 9 


4 2 


57 


9. 68 489 


9. 74 286 


0. 25 714 


9. 94 203 


7 


3 


8 

9 


5 6 


4 8 


58 


9. 68 512 


9. 74 316 


0. 25 684 


9.94 196 


7 


2 


A 3 


5.4 


59 


9. 68 534 


9. 74 345 


0. 25 655 


9.94 189 


7 


1 






60 


9. 68 557 




9. 74 375 




0. 25 625 


9.94 182 
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d. 


L. Cot. 
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L. Tan. 


L. Sin. 


d. 


t 


Prop. Pts. 
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R! 


9.68 557 


23 

23 

22 

23 

23 


9. 74 375 


30 

30 

30 

29 

30 


0. 25 625 


9.94 182 




60 








l 


9.68 580 


9. 74 405 


0. 25 595 


9.94 17B 


7 


59 








2 


9. 68 603 


9. 74 435 


0. 25 565 


9.94 168 




58 








3 


9. 68 625 


9. 74 465 


0. 25 535 


9.94 161 


i 

7 


57 




30 


4 


9.68 648 


9. 74 494 


0.25 506 


9.94 154 


7 


56 


1 


3.0 


5 


9.68 671 


23 

22 


9. 74 524 


30 

29 


0. 25 476 


9.94 147 


7 


55 




2 

3 

A 


6.0 

9.0 

12.0 

15.0 

18.0 
21.0 


6 


9.68 694 


9.74 554 


0. 25 446 


9.94 140 


7 


54 




7 


9. 68 716 


9.74 583 


0. 25 417 


9.94 133 


7 


53 


* 


8 


9. 68 739 


£6 

23 

22 


9. 74 613 


oU 

30 

30 


0.25 387 


9.94 126 


7 


52 




6 

7 


9 


9. 68 762 


9. 74 643 


0. 25 357 


9.94 119 


7 


51 






9.68 784 


23 

22 

23 

23 

22 


9. 74 673 


29 

30 
30 

29 

30 


0. 25 327 


9.94 112 


7 


50 




8 

9 


24.0 

27.0 


11 


9. 68 807 


9. 74 702 


0. 25 298 


9. 94 105 


7 


49 




12 


9.68 829 


9. 74 732 


0.25 268 


9.94 098 


8 

7 


48 








13 


9. 68 852 


9. 74 762 


0.25 238 


9.94 090 


47 








14 


9. 68 875 


9. 74 791 




9.94 083 


7 


46 




29 
2. 9 


15 


9. 68 897 


23 

22 

23 

22 

23 


9. 74 821 


30 

29 

30 

29 

30 


0. 25 179 


9. 94 076 


7 


45 


1 


16 


9.68 920 


9. 74 851 


0.25 149 


9.94 069 


7 


44 


o 


5.8 

8.7 

11.6 

14.5 


17 


9.68 942 


9.74 880 


0. 25 120 


9.94 062 


7 


43 




3 

A 


18 


9.68 965 


9. 74 910 


0. 25 090 


9. 94 055 


7 


42 




19 


9. 68 987 


9. 74 939 


|3i£SiiiU 


9.94 048 


7 


41 


5 




9. 69 010 


22 

23 

22 

23 

22 


9. 74 969 


29 

30 
30 

29 

30 


0. 25 031 


9. 94 041 


7 


40 


6 

7 


17.4 

20.3 

23.2 

OA 1 


21 


9. 69 032 


9.74 998 




9. 94 034 


7 


39 




8 

9 


22 


9. 69 055 


9.75 028 


0. 24 972 


9.94 027 


7 


38 




23 


9. 69 077 


9. 75 058 


0.24 942 


9. 94 020 


8 

7 


37 








24 


9.69 100 


9. 75 087 


0. 24 913 


9.94 012 


36 








25 


9.69 122 


22 

23 

22 

23 

22 


9. 75 117 


29 

30 

29 

30 
29 


0.24 883 


9.94 005 


7 


35 








26 


9. 69 144 


9. 75 146 


0. 24 854 


9. 93 998 


7 


34 




23 


27 


9.69 167 


9. 75 176 


0. 24 824 


9.93 991 


7 


33 


1 


2.3 
4 6 


28 


9.69 189 


9. 75 205 


0. 24 795 


9.93 984 


7 


32 


2 


29 


9. 69 212 


9. 75 235 


0. 24 765 


9. 93 977 


7 


31 


3 


6.9 


30 


9. 69 234 


22 

23 

22 

22 

22 


9. 75 264 


30 

29 

30 
29 
29 


0. 24 736 


9. 93 970 


7 


30 


4 

K 


9.2 
11 5 


31 


9. 69 256 


9. 75 294 


0. 24 706 


9.93 963 


8 

7 


29 




6 

7 


13 g 


32 


9. 69 279 


9. 75 323 


0. 24 677 


9. 93 955 


28 




16.1 

18.4 

20.7 


33 


9. 69 301 


9. 75 353 


0.24 647 


9. 93 948 


7 


27 




8 

9 


34 


9. 69 323 


9. 75 382 


0. 24 618 


9. 93 941 


1 

7 


26 




35 


9. 69 345 


23 

22 

22 

22 

22 


9.75 411 


30 

9 q 


0.24 589 


9. 93 934 


7 


25 








36 


9. 69 368 


9. 75 441 


0. 24 559 


9. 93 927 


1 

7 


24 








37 


9. 69 390 


9. 75 470 


30 

29 

29 


0. 24 530 


9. 93 920 


4 

8 

7 


23 








38 


9. 69 412 


9.75 500 


0.24 500 


9. 93 912 


22 




22 


39 


9. 69 434 


9. 75 529 


0. 24 471 


9. 93 905 


7 


21 


1 


2.2 


40 


9. 69 456 


23 

22 

22 

22 

22 


9. 75 558 


30 

29 

30 
29 
29 


0. 24 442 


9. 93 898 


7 


20 


2 

Q 


4.4 

6.6 
8 8 


41 


9.69 479 


9. 75 588 


0. 24 412 


9. 93 891 


7 


19 


4 


42 


9. 09 501 


9. 75 617 


0. 24 383 


9.93 884 


8 

7 


18 


5 


11.0 
13 2 


43 


9. 69 523 


9. 75 647 


0. 24 353 


9. 93 876 


17 


6 


44 


9. 69 545 


9. 75 676 


0.24 324 


9. 93 869 


7 


16 


7 


15^4 


45 


9. 69 567 


22 

22 

22 

22 

22 


9. 75 705 


30 

29 

29 

29 

30 


0. 24 295 


9. 93 862 


7 


15 




8 

9 


17.6 

1G fi 


46 


9. 69 589 


9. 75 735 


0. 24 265 


9. 93 855 


8 

7 


14 




** 




47 


9. 69 611 


9. 75 764 


0. 24 236 


9. 93 847 


13 








48 


9. 69 633 


9. 75 793 


0.24 207 


9. 93 840 


t 

7 


12 








49 


9. 69 655 


9. 75 822 


0.24 178 


9. 93 833 


i 

7 


11 




8 




K?9 


9. 69 677 


22 

22 

22 

22 

22 


9. 75 852 


29 

29 

29 

30 
29 


0. 24 148 


9. 93 826 


7 


10 






7 


51 


9.69 699 


9. 75 881 


0.24 119 


9.93 819 


8 

7 


9 


1 


0.8 


0.7 


52 


9. 69 721 


9. 75 910 


0.24 090 


9.93 811 


8 


2 


1.6 


1.4 


53 


9. 69 743 


9. 75 939 


0. 24 061 


9.93 804 


l 

7 


7 


3 


2.4 


2.1 


54 


9. 69 765 


9. 75 969 


0. 24 031 


9. 93 797 


8 


6 


4 

5 


3.2 

4.0 

4.8 


2.8 

3.5 

4.2 


55 


9.69 787 


22 

22 

22 

22 

22 


9. 75 998 


29 

29 

30 
29 
29 


0. 24 002 


9. 93 789 


7 


5 


6 


56 


9.69 809 


9. 76 027 


0. 23 973 


9.93 782 


i 

7 


4 


7 


5.6 


4.9 


57 


9. 69 831 


9. 76 056 


0. 23 944 


9. 93 775 


7 


3 


8 


6.4 


5.6 


58 


9. 69 853 


9. 76 086 


0. 23 914 


9. 93 768 


i 

8 

7 


2 


9 


7.2 


6.3 


59 


9. 69 875 


9.76 115 


0. 23 885 


9. 93 760 


1 










9. 69 897 




9. 76 144 




0. 23 856 


9.93 753 
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d. 
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30° 


t 




□ 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 


d. 




Prop. Pts. 


0 

1 

2 

3 

4 


9. 69 897 
9. 69 919 
9. 69 941 
9. 69 963 
9. 69 984 


22 

22 

22 

21 

22 

22 

22 

22 

21 

22 

22 

22 

21 

22 

22 

21 

22 

21 

22 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

22 

21 

21 

22 

21 

21 

22 

21 

21 

21 

22 

21 

21 

21 

22 

21 

21 

21 

21 

21 

22 

21 

21 

21 

21 

21 

21 


9. 76 144 
9. 76 173 
9. 76 202 
9. 76 231 
9. 76 261 


29 

29 

29 

30 
29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

30 
29 
29 
28 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

28 

29 

29 

29 

29 

29 

28 

29 

29 

29 

29 

28 

29 

29 

29 

28 

29 

29 

28 

29 

29 

29 

28 

29 

28 

29 

29 

28 


0.23 856 
0. 23 827 
0. 23 798 
0. 23 769 
0. 23 739 


9. 93 753 
9. 93 746 
9. 93 738 
9. 93 731 
9.93 724 


7 

8 
7 
7 

7 

8 
7 

7 

8 
7 

7 

8 

7 

8 
7 

7 

8 
7 

7 

8 

7 

8 
7 

7 

8 

7 

8 

7 

8 
7 

7 

8 

7 

8 

7 

8 
7 
6 

7 

8 

7 

8 

7 

8 

7 

8 

7 

8 

7 

8 

7 

8 

7 

8 
8 

7 

8 

7 

8 
7 


60 

59 

58 

57 

56 


30 29 

1 3. 0 2. 9 


5 

6 

7 

8 
9 


9. 70 006 
9. 70 028 
9. 70 050 
9. 70 072 
9. 70 093 


9.76 290 
9. 76 319 
9. 76 348 
9. 76 377 
9. 76 406 


0. 23 710 
0. 23 681 
0. 23 652 
0.23 623 
0. 23 594 


9. 93 717 
9 93 709 
9. 93 702 
9. 93 695 
9.93 687 


55 

54 

53 

52 

51 


2 6. 0 5. 8 

3 9. 0 8. 7 

4 12.0 11.6 

5 15. 0 14. 5 

6 18. 0 17. 4 

7 21.0 20.3 


10 

11 

12 

13 

14 


9.70 115 
9. 70 137 
9. 70 159 
9. 70 180 
9. 70 202 


9. 76 435 
9. 76 464 
9. 76 493 
9. 76 522 
9. 76 551 


0.23 565 
0. 23 536 
0. 23 507 
0. 23 478 
0. 23 449 


9. 93 680 
9. 93 673 
9. 93 665 
9. 93 658 
9.93 650 


50 

49 

48 

47 

46 


8 24. 0 23. 2 

9 27. 0 26. 1 

28 

1 2.8 

2 5.6 

3 8.4 

4 11.2 

5 14.0 

6 16.8 

7 19.6 

8 22.4 

9 25.2 

22 

1 2.2 

2 4.4 

3 6,6 

4 8.8 

5 11.0 

6 13.2 

7 15.4 

8 17.6 

9 19.8 

21 

1 2.1 

2 4.2 

3 6.3 

4 8.4 

5 10.5 

6 12.6 

7 14.7 

8 16.8 

9 18.9 

8 7 

1 0. 8 0. 7 

2 1.6 1.4 

3 2. 4 2. 1 

4 3. 2 2. 8 

5 4. 0 3. 5 

6 4. 8 4. 2 

7 5.6 4.9 

8 6. 4 5. 6 

9 7.2 6.3 


15 

16 

17 

18 
19 


9. 70 224 
9. 70 245 
9. 70 267 
9.70 288 
9. 70 310 


9.76 580 
9. 76 609 
9. 76 639 
9.76 668 
9. 76 697 


0.23 420 
0. 23 391 
0. 23 361 
0. 23 332 
0.23 303 


9. 93 643 
9. 93 636 
9 93 628 
9. 93 621 
9.93 614 


45 

44 

43 

42 

41 


20 

21 

22 

23 

24 


9. 70 332 
9. 70 353 
9. 70 375 
9. 70 396 
9. 70 418 


9. 76 725 
9. 76 754 
9. 76 783 
9. 76 812 
9. 76 841 


0. 23 275 
0.23 246 
0. 23 217 
0.23 188 
0.23 159 


9.93 606 
9. 93 599 
9. 93 591 
9. 93 584 
9. 93 577 


40 

39 

38 

37 

36 


25 

26 

27 

28 
29 


9. 70 439 
9. 70 461 
9. 70 482 
9.70 504 
9. 70 525 


9. 76.870 
9. 76 899 
9. 76 928 
9. 76 957 
9. 76 986 


0.23 130 
0.23 101 
0. 23 072 
0. 23 043 
0 23.014 


9. 93 569 
9. 93 562 
9. 93 554 
9.93 547 
9. 93 539 


35 

34 

33 

32 

31 


30 

31 

32 

33 

34 


9. 70 547 
9. 70 568 
9. 70 590 
9.70 611 
9.70 633 


9.77 015 
9. 77 044 
9. 77 073 
9. 77 101 
9.77 130 


0. 22 985 
0. 22 956 
0. 22 927 
0. 22 899 
0. 22 870 


9. 93 532 
9. 93 525 
9.93 517 
9. 93 510 
9. 93 502 


30 

29 

28 

27 

26 


35 

36 

37 

38 
* 39 


9. 70 654 
9. 70 675 
9. 70 697 
9. 70 718 
9. 70 739 


9.77 159 
9. 77 188 
9.77 217 
9. 77 246 
9. 77 274 


0.22 841 
0.22 812 
0. 22 783 
0. 22 754 
0. 22 726 


9.93 495 
9. 93 487 
9. 93 480 
9. 93 472 
9. 93 465 


25 

24 

23 

22 

21 




9. 70 761 
9. 70 782 
9. 70 803 
9. 70 824 
9. 70 846 


9. 77 303 
9. 77 332 
9. 77 361 
9. 77 390 
9. 77 418 


0. 22 697 
0. 22 668 
0. 22 639 
0.22 610 
0. 22 582 


9. 93 457 
9. 93 450 
9.93 442 
9. 93 435 
9. 93 427 


20 

19 

18 

17 

16 


45 

46 

47 

48 

49 


9. 70 867 
9.70 888 
9.70 909 
9. 70 931 
9. 70 952 


9. 77 447 
9. 77 476 
9. 77 .505 
9. 77 533 
9. 77 562 


0. 22 553 
0. 22 524 
0. 22 495 
0. 22 467 
0. 22 438 


9. 93 420 
9.93 412 
9. 93 405 
9. 93 397 
9. 93 390 


15 

14 

13 

12 

11 


50 

51 

52 

53 

54 


9. 70 973 
9. 70 994 
9.71 015 
9. 71 036 
9. 71 058 


9. 77 591 
9. 77 619 
9. 77 648 
9. 77 677 
9. 77 706 




9.93 382 
9. 93 375 
9. 93 367 
9. 93 360 
9. 93 352 




55 

56 

57 

58 

59 


9. 71 079 
9.71 100 
9.71 121 
9.71 142 
9.71 163 


9. 77 734 
9. 77 763 
9. 77 791 
9. 77 820 
9. 77 849 


0. 22 266 
0.22 237 
0.22 209 
0. 22 180 
0.22 151 


9. 93 344 
9. 93 337 
9. 93 329 
9. 93 322 
9. 93 314 


5 

4 

3 

2 

1 


B 


9. 71 184 


9. 77 877 


0.22 123 


9. 93 307 


D 


i 


L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 


L. Sin. 


D 


fl 


Prop. Pts. 


59° 



58 



Google 
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31° 


/ 


L. Sin. 


d. 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 


D 


■ 




0 


9. 71 184 


21 

21 

21 

21 

21 


9. 77 877 


29 

29 

28 

29 

28 


0. 22 123 


9. 93 307 


8 

8 

7 


Wf 








1 


9. 71 205 


9. 77 906 


0. 22 094 


9. 93 299 








29 


2 


9.71 226 


9. 77 935 


0. 22 065 


9. 93 291 


n 






3 


9.71 247 


9. 77 963 


0. 22 037 


9. 93 284 


8 

7 


57 


1 


2.9 


4 


9.71 268 


9. 77 992 


0.22 008 


9. 93 276 


56 




2 

3 


5.8 

8.7 






















5 


9. 71 289 


21 

21 

21 

21 

20 


9. 78 020 


29 

28 

29 

29 

28 


0. 21 980 


9. 93 269 


8 

8 

7 


55 


4 


11.6 


6 


9. 71 310 


9. 78 049 


0. 21 951 


9. 93 261 


54 


5 


14.5 


7 


9. 71 331 


9. 78 077 


0. 21 923 


9. 93 253 


53 


6 


17.4 


8 


9. 71 352 


9.78 m 


0. 21 894 


9.93 246 


8 

8 


52 


7 


20.3 


9 


9. 71 373 


9. 78 135 


0. 21 865 


9.93 238 


51 




8 

9 


23.2 

OA 1 




























9. 71 393 


21 

21 

21 

21 

21 


9. 78 163 


29 

28 

29 

28 

29 


0. 21 837 


9. 93 230 


7 


50 








11 


9. 71 414 


9. 78 192 


0. 21 808 


9.93 223 


8 

8 


49 








12 


9. 71 435 


9. 78 220 


0.21 780 


9. 93 215 


48 








13 


9. 71 456 


9. 78 249 


0.21 751 


9. 93 207 


47 






28 
!. 8 


14 


9. 71 477 


9. 78 277 


0. 21 723 


9.93 200 


8 


46 




1 


r 
























15 


9. 71 498 


21 

20 

21 

21 

21 


9. 78 306 


28 

29 

28 

28 

29 


0. 21 694 


9. 93 192 


8 

7 


45 


2 


* 


>.6 


16 


9. 71 519 


9. 78 334 


0. 21 666 


9.93 184 


44 


3 


8.4 


17 


9. 71 539 


9. 78 363 


0. 21 637 


9.93 177 


8 

8 

7 


43 


4 


11.2 


18 


9.71 560 


9. 78 391 


0.21 609 


9.93 169 


42 


5 


14.0 


19 


9. 71 581 


9. 78 419 


0.21 581 


9.93 161 


41 




6 

7 

8 


16.8 

19.6 

22.4 


20 


9. 71 602 


20 

21 

21 

21 

20 


9. 78 448 


28 

29 

28 

29 

28 


0. 21 552 


9.93 154 


8 

8 

7 


40 




21 


9. 71 622 


9. 78 476 


0.21 524 


9.93 146 


39 


9 


25.2 


22 


9. 71 643 


9. 78 505 


0. 21 495 


9. 93 138 


38 








23 


9. 71 664 


9. 78 533 


0.21 467 


9. 9' 131 


8 

8 


37 








24 


9. 71 685 


9. 78 562 


0.21 438 


9.93 123 


36 








25 


9. 71 705 


21 

21 

20 

21 

21 


9. 78 590 


28 

29 

28 

29 

28 


0. 21 410 


9.93 115 


7 


35 






21 


26 


9. 71 726 


9. 78 618 


0. 21 382 


9.93 108 


8 

8 

8 

7 


34 


1 


2.1 


27 


9. 71 747 


9. 78 647 


0. 21 353 


9.93 100 


33 


2 


4.2 


28 


9. 71 767 


9. 78 675 


0.21 325 


9. 93 092 


32 


3 


6.3 


29 


9. 71 788 


9. 78 704 


0.21 296 


9. 93 084 


31 




4 

5 


8.4 

in k 


























30 


9. 71 809 


20 

21 

20 

21 

20 


9. 78 732 


28 

29 

28 

28 

29 


0. 21 268 


9. 93 077 


8 

8 

8 

7 


30 


6 


12.6 


31 


9. 71 829 


9. 78 760 


0. 21 240 


9. 93 069 


29 


7 


14.7 


32 


9. 71 850 


9. 78 789 


0.21 211 


9. 93 061 


28 


8 


16.8 


33 


9. 71 870 


9. 78 817 


0.21 183 


9. 93 053 


27 


9 


18.9 


34 


9. 71 891 


9. 78 845 


0.21 155 


9. 93 046 


8 


26 








35 


9. 71 911 


21 

20 

21 

21 

20 


9. 78 874 


28 

28 

29 

28 

28 


0.21 126 


9. 93 038 


g 


25 








36 


9. 71 932 


9. 78 902 


0. 21 098 


9. 93 030 


8 

8 

7 


24 






20 


37 


9. 71 952 


9. 78 930 


0. 21 070 


9. 93 022 


23 






38 


9. 71 973 


9. 78 959 


0. 21 041 


9. 93 014 


22 


1 


2.0 


39 


9. 71 994 


9. 78 987 


0.21 013 


9. 93 007 


8 


21 


2 

3 


4.0 

6.0 
8.0 


40 


9. 72 014 


20 

21 

20 

21 

20 


9. 79 015 


28 

29 

28 

28 

28 


0. 20 985 


9. 92 999 


8 

8 

7 


20 


4 


41 


9. 72 034 


9. 79 043 


0. 20 957 


9. 92 991 


19 


5 


10.0 


42 


9. 72 055 


9. 79 072 


0. 20 928 


9. 92 983 


18 


6 


12.0 


43 


9. 72 075 


9. 79 100 


0. 20 900 


9. 92 976 


i 

8 

8 


17 


7 


14.0 


44 


9.72 096 


9. 79 128 

.. I 


0. 20 872 


9. 92 968 


16 




8 

9 


16.0 
iq n 


























45 


9. 72 116 


21 

20 

20 

21 

20 


9. 79 156 


29 

28 

28 

28 

28 


0. 20 844 


9. 92 960 


8 

8 

8 

7 


15 








46 


9. 72 137 


9. 79 185 


0.20 815 


9. 92 952 


14 








47 


9. 72 157 


9. 79 213 


0. 20 787 


9. 92 944 


13- 








48 


9. 72 177 


9. 79 241 


0. 20 759 


9. 92 936 


12 








49 


9. 72 198 


9. 79 269 


0. 20 731 


9. 92 929 


i 

8 


11 






8 


7 


50 


9. 72 218 


20 

21 

20 

20 

21 


9. 79 297 


29 

28 

28 

28 

28 


0. 20 703 


9. 92 921 


8 

8 

8 

8 

8 


10 


1 


0.8 


0.7 


51 


9. 72 238 


9. 79 326 


0. 20 674 


9. 92 913 


9 


2 


1.6 


1.4 


52 


9. 72 259 


9. 79 354 


0. 20 646 


9. 92 905 


8 


3 


2.4 


2.1 


53 


9. 72 279 


9. 79 382 


0. 20 618 


9. 92 897 




4 


3.2 


2.8 


54 


9. 72 299 


9. 79 410 


0. 20 590 


9. 92 889 


H 


5 

6 
7 


4.0 

4.8 

5.6 


3.5 

4.2 

4.9 


55 


9. 72 320 


20 

20 

21 

20 

20 


9. 79 438 


28 

29 

28 

28 

28 


0.20 562 


9. 92 881 


7 


m 


56 


9. 72 340 


9. 79 466 


0. 20 534 


9. 92 874 


# 

8 

8 

8 

8 


El 


8 


6.4 


5.6 


57 


9. 72 360 


9. 79 495 


0. 20 505 


9. 92 866 


3 


9 


7.2 


6.3 


58 


9. 72 381 


9. 79 523 


0. 20 477 


9. 92 858 


2 








59 


9. 72 401 


9. 79 551 


0. 20 449 


9. 92 850 


1 










9. 72 421 




9. 79 579 




0. 20 421 


9. 92 842 




0 








n 


L. Cos. 


d. 


L. Cot. 




L. Tan. 






fl 






58° 



59 
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UNIVERSITY OF CALIFORNIA 


















TM 5-236 



SURVEYING TABLES 



Digitized by 
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32° 



/ 


L. Sin. 


d. 


L. Tan. 


BS 




L. Cos. 


0 


9. 72 421 


20 

20 

21 

20 

20 


9. 79 579 


28 

28 

28 

28 

28 


0. 20 421 


9. 92 842 


1 


9. 72 441 


9. 79 607 


0. 20 393 


9. 92 834 


2 


9. 72 461 


9. 79 635 


0. 20 365 


9. 92 826 


3 


9. 72 482 


9. 79 663 


0. 20 337 


9. 92 818 


4 


9. 72 502 


9. 79 691 


0. 20 309 


9. 92 810 


5 


9.72 522 


20 

20 

20 

20 

20 


9.79 719 


28 

29 

28 

28 

28 


0. 20 281 


9. 92 803 


6 


9. 72 542 


9. 79 747 


0. 20 253 


9.92 795 


7 


9. 72 562 


9. 79 776 


0. 20 224 


9. 92 787 


8 


9. 72 582 


9.79 804 


0.20 196 


9.92 77£ 


9 


9. 72 602 


9. 79 832 


0.20 168 


9. 92 771 


BJ 


9. 72 622 


21 

20 

20 

20 

20 


9. 79 860 


28 

28 

28 

28 

28 


0.20 140 


9. 92 763 


11 


9. 72 643 


9. 79 888 


0.20 112 


9. 92 755 


12 


9. 72 663 


9. 79 916 


0. 20 084 


9. 92 747 


13 


9. 72 683 


9. 79 944 


0. 20 056 


9. 92 739 


14 


9. 72 703 


9.79 972 


0. 20 028 


9. 92 731 


15 


9. 72 723 


20 

20 

20 

20 

20 


9. 80 000 


28 

28 

28 

28 

28 


0. 20 000 


9.92 723 


16 


9. 72 743 


9. 80 028 


0. 19 972 


9.92 715 


17 


9. 72 763 


9. 80 056 


0. 19 944 


9.92 707 


18 


9. 72 783 


9. 80 084 


0. 19 916 


9. 92 699 


19 


9. 72 803 


9. 80 112 


0. 19 888 


9. 92 691 


20 


9. 72 823 


20 

20 

20 

19 

20 


9.80 140 


28 

27 

28 
28 
28 


0. 19 860 


9. 92 683 


21 


9. 72 843 


9.80 168 


0. 19 832 


9. 92 675 


22 


9. 72 863 


9. 80 195 


0. 19 805 


9. 92 667 


23 


9. 72 883 


9.80 223 


0. 19 777 


9.92 659 


24 


9. 72 902 


9.80 251 


0. 19 749 


9. 92 651 


25 


9. 72 922 


20 

20 

20 

20 

20 


9.80 279 


28 

28 

28 

28 

28 


0. 19 721 


9. 92 643 


26 


9. 72 942 


9.80 307 


0. 19 693 


9. 92 635 


27 


9. 72 962 


9. 80 335 


0. 19 665 


9. 92 627 


28 


9. 72 982 


9. 80 363 


0. 19 637 


9. 92 619 


29 


9. 73 002 


9. 80 391 


0. 19 609 


9.92 611 


30 


9. 73 022 


19 

20 
20 
20 
20 


9.80 419 


28 

27 

28 
28 
28 


0. 19 581 


9. 92 603 


31 


9. 73 041 


9.80 447 


0. 19 553 


9. 92 595 


32 


9. 73 061 


9.80 474 


0. 19 526 


9. 92 587 


33 


9. 73 081 


9.80 502 


0. 19 498 


9. 92 579 


34 


9.73 101 


9.80 530 


0. 19 470 


9. 92 571 


35 


9. 73 121 


19 

20 
20 
20 
19 


9.80 558 


28 

28 

28 

27 

28 


0. 19 442 


9. 92 563 


36 


9. 73 140 


9. 80 586 


0. 19 414 


9.92 555 


37 


9.73 160 


9. 80 614 


0. 19 386 


9. 92 546 


38 


9. 73 180 


9. 80 642 


0. 19 358 


9. 92 538 


39 


9. 73 200 


9. 80 669 


0. 19 331 


9. 92 530 


■9 


9. 73 219 


20 

20 

19 

20 
20 


9.80 697 


28 

28 

28 

27 

28 


0. 19 303 


9. 92 522 


41 


9. 73 239 


9.8C 725 


0. 19 275 


9. 92 514 


42 


9. 73 259 


9. 80 753 


0. 19 247 


9. 92 506 


43 


9. 73 278 


9. 80 781 


0. 19 219 


9. 92 498 


44 


9. 73 298 


9.80 808 


0. 19 192 


9. 92 490 


45 


9. 73 318 


19 

20 
20 

19 

20 


9. 80 836 


28 

28 

27 

28 
28 


0. 19 164 


9. 92 482 


46 


9. 73 337 


9.80 864 


0. 19 136 


9.92 473 


47 


9. 73 357 


9. 80 892 


0. 19 108 


9. 92 465 


48 


9. 73 377 


9.80 919 


0. 19 081 


9. 92 457 


49 


9. 73 396 


9. 80 947 


0. 19 053 


9. 92 449 


50 


9. 73 416 


19 

20 

19 

20 
19 


9. 80 975 


28 

27 

28 
28 
27 


0. 19 025 


9. 92 441 


51 


9. 73 435 


9.81 003 


0. 18 997 


9. 92 433 


52 


9. 73 455 


9.81 030 


0. 18 970 


9. 92 425 


53 


9. 73 474 


9.81 058 


0. 18 942 


9. 92 416 


54 


9. 73 494 


9.81 086 


0. 18 914 


9. 92 408 


55 


9. 73 513 


20 

19 

20 

19 

20 


9.81 113 


28 

28 

27 

28 
28 


0. 18 887 


9. 92 400 


56 


9. 73 533 


9.81 141 


0. 18 859 


9. 92 392 


57 


9. 73 552 


9.81 169 


0. 18 831 


9. 92 384 


58 


9. 73 572 


9.81 196 


9. 18 804 


9. 92 376 


59 


9. 73 591 


9.81 224 


0. 18 776 


9. 92 367 


60 


9.73 611 




9.81 252 




0. 18 748 






L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 


L. Sin. 



d. 



Prop. Pts. 



29 

2.9 

5.8 

8.7 

11.6 

14.5 

17.4 

20.3 

23.2 

26.1 



28 

2.8 

5.6 

8.4 

11.2 

14.0 

16.8 

19.6 

22.4 

25.2 



27 

2.7 

5.4 

8.1 

10.8 

13.5 
16.2 
18.9 

21.6 

24.3 



21 

2.1 

4.2 

6.3 

8.4 

10.5 

12.6 

14.7 

16.8 
18 9 



19 

1.9 

3.8 

5.7 

7.6 

9.5 

11.4 

13.3 

15.2 

17.1 



8 

0.8 

1.6 

2.4 

3.2 
4.0 
4.8 
5.6 

6.4 

7.2 



20 

2.0 

4.0 

6.0 
8.0 

10.0 

12.0 

14.0 

16.0 
18.0 



9 

0.9 

1.8 

2.7 

3.6 

4.5 

5.4 

6.3 

7.2 

8.1 



0.7 

1.4 
2.1 
2.8 

3.5 

4.2 
4.9 

5.6 

6.3 



Prop. Pts. 



57° 



Google 



60 



Original from 
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i i Bi, 




9.73 611 
9. 73 630 
9. 73 650 
9. 73 669 
9. 73 689 

9. 73 708 
9. 73 727 
9. 73 747 
9. 73 766 
9. 73 785 

9. 73 805 
9. 73 824 
9. 73 843 
9. 73 863 
9. 73 882 

9. 73 901 
9. 73 921 
9. 73 940 
9. 73 959 
9. 73 978 

9. 73 997 
9. 74 017 
9. 74 036 
9. 74 055 
9. 74 074 

9. 74 093 

9.74 113 
9. 74 132 

9.74 151 
9. 74 170 

9.74 189 
9. 74 208 
9. 74 227 
9. 74 246 
9. 74 265 

9.74 284 
9. 74 303 
9. 74 322 
9. 74 341 
9. 74 360 

9. 74 379 
9. 74 398 
9. 74 417 

9. 74 436 
9. 74 455 

9. 74 474 
9. 74 493 
9. 74 512 
9. 74 531 
9. 74 549 

9.74 568 
9. 74 587 

9.74 606 
9. 74 625 

9.74 644 

9. 74 662 
9. 74 681 
9. 74 700 
9. 74 719 
9. 74 737 



9.81 252 

9.81 279 

9. 81 307 

9. 81 335 
9. 81 362 



9.81 


390 


9.81 


418 


9.81 


445 


9.81 


473 


9.81 


500 


9. 81 


528 


9.81 


556 


9.81 


583 


9.81 


611 


9. 81 


638 


9.81 


666 


9. 81 


693 


9.81 


721 


9.81 


748 


9.81 


776 


9.81 


803 


9.81 


831 


9.81 


858 


9.81 


886 


9.81 


913 


9.81 


941 


9. 81 


968 


9.81 


996 


9. 82 023 


9. 82 


051 


9. 82 


078 


9. 82 


106 


9. 82 


133 


9. 82 


161 


9. 82 


188 


9. 82 


215 


9. 82 


243 


9. 82 


270 


9. 82 


298 


9. 82 


325 


9. 82 


352 


9. 82 


380 


9. 82 


407 


9. 82 


435 


9. 82 462 


9. 82 489 


9. 82 517 


9. 82 


544 


9. 82 


571 


9. 82 


599 


9. 82 


626 


9. 82 653 


9. 82 


681 


9. 82 


708 


9. 82 


735 


9. 82 


762 


9. 82 


790 


9. 82 817 


9. 82 


844 


9. 82 


871 



0. 18 748 
0. 18 721 
0. 18 693 
0. 18 665 
0. 18 638 

0. 18 610 
0. 18 582 
0. 18 555 
0. 18 527 
0.18 500 

0. 18 472 
0. 18 444 
0. 18 417 
0. 18 389 
0. 18 362 

0. 18 334 
0. 18 307 
0. 18 279 
0. 18 252 
0. 18 224 

0. 18 197 
0. 18 169 
0. 18 142 
0. 18 114 
0. 18 087 

0. 18 059 
0. 18 032 
0. 18 004 
0. 17 977 
0. 17 949 

0. 17 922 
0. 17 894 
0. 17 867 
0. 17 839 
0. 17 812 

0. 17 785 
0. 17 757 
0. 17 730 
0. 17 702 
0. 17 675 

0. 17 648 
0. 17 620 
0. 17 593 
0. 17 565 
0. 17 538 

0. 17 511 
0. 17 483 
0. 17 456 
0. 17 429 
0. 17 401 

0. 17 374 
0. 17 347 
0. 17 319 
0. 17 292 
0. 17 265 

0. 17 238 
0. 17 210 
0. 17 183 
0. 17 156 
0. 17 129 



L. Cos. d. 



9. 92 359 8 

9.92 351 2 

9.92 343 2 

9. 92 335 q 

9. 92 326 g 

9. 92 318 
9.92 310 o 

9. 92 302 q 

9. 92 293 « 

9. 92 285 g 

9. 92 277 « 

9. 92 269 a 

9. 92 260 o 

9. 92 252 2 

9. 92 244 g 

9. 92 235 « 

9. 92 227 o 

9. 92 219 o 

9. 92 211 a 

9.92 202 g 

9. 92 194 « 

9.92 186 a 

9. 92 177 o 

9. 92 169 o 

9. 92 161 g 

9. 92 152 a 

9. 92 144 o 

9. 92 136 a 

9. 92 127 o 

9. 92 119 g 

9.92 111 a 

9. 92 102 o 

9. 92 094 o 

9. 92 086 a 

9. 92 077 g 

9. 92 069 Q 

9. 92 060 o 

9. 92 052 o 

9. 92 044 £ 

9. 92 035 g 

9. 92 027 a 

9. 92 018 o 

9. 92 010 a 
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Table II. — Common logarithms of circular functions — Continued 



34° 



r 


L. Sin. 


d. 


L. Tan. 


m 




L. Cos. 


n 


1 


Prop. Pts. 


m 


9. 74 756 


19 

19 

18 

19 

19 


9. 82 899 


27 

27 

27 

28 
27 


0. 17 101 


9.91 857 




60 










i 


9.74 775 


9. 82 926 


0. 17 074 


9.91 849 


9 

8 

Q 


59 










2 


9. 74 794 


9. 82 953 


0. 17 047 


9.91 840 


58 










3 


9. 74 812 


9.82 980 


0. 17 020 


9.91 832 


57 




28 


27 


4 


9. 74 831 


9.83 008 


0. 16 992 


9. 91 823 


8 


56 


1 


2.8 


2.7 


5 


9. 74 850 


18 

19 

19 

18 

19 


9.83 035 


27 

27 

28 
27 
27 


0. 16 956 


9.91 815 


9 

8 

9 

8 

9 


55 


2 

2 


5.6 

8.4 

11.2 

14.0 

16.8 

19.6 


5.4 

8.1 

10.8 

13.5 

16.2 

18.9 


6 


9. 74 868 


9. 83 062 


0. 16 938 


9.91 806 


54 




7 


9. 74 887 


9. 83 089 


0. 16 911 


9.91 798 


53 


s 


8 


9. 74 906 


9.83 117 


0. 16 883 


9.91 789 


52 


6 

7 


9 


9. 74 924 


9.83 144 


0. 16 856 


9.91 781 


51 


HI 


9. 74 943 


18 

19 

19 

18 

19 


9.83 171 


27 

27 

27 

28 
27 


0. 16 829 


9.91 772 


9 

8 

9 

8 

9 


50 


8 

9 


22.4 

25.3 


21.6 

24.3 


11 


9. 74 961 


9.83 198 


0. 16 802 


9.91 763 


49 


12 


9. 74 980 


9.83 225 


0. 16 775 


9.91 755 


48 










13 


9.74 999 


9.83 252 


0. 16 748 


9.91 746 


47 










14 


9. 75 017 


9.83 280 


0. 16 720 


9.91 738 


46 






26 

2.6 

5.2 

7.8 

10.4 

13.0 


15 


9. 75 036 


18 

19 

18 

19 

18 


9.83 307 


27 

27 

27 

27 

27 


0. 16 693 


9. 91 729 


9 

8 

9 

8 

9 


45 




1 

o 


16 


9. 75 054 


9. 83 334 


0. 16 666 


9.91 720 


44 




17 


9. 75 073 


9. 83 361 


0. 16 639 


9.91 712 


43 




o 


18 


9. 75 091 


9.83 388 


0. 16 612 


9.91 703 


42 




A 


19 


9.75 110 


9. 83 415 


0. 16 585 


9.91 695 


41 




5 


\mt 


9.75 128 


19 

18 

19 

18 

19 


9.83 442 


28 

27 

27 

27 

27 


0. 16 558 


9.91 686 


9 

8 

9 

9 

8 


40 




6 

7 


15.6 

18.2 

20.8 

23.4 


21 


9. 75 147 


9. 83 470 


0. 16 530 


9.91 677 


39 




8 

o 


22 


9.75 165 


9. 83 497 


0. 16 503 


9.91 669 


38 




23 


9.75 184 


9. 83 524 


0. 16 476 


9. 91 660 


37 






24 


9. 75 202 


9. 83 551 


0. 16 449 


9.91 651 


36 










25 


9. 75 221 


18 

19 

18 

18 

19 


9. 83 578 


27 

27 

27 

27 

27 


0. 16 422 


9.91 643 


9 

9 

8 

9 

9 


35 










26 


9. 75 239 


9. 83 605 


0. 16 395 


9.91 634 


34 






19 


27 


9. 75 258 


9. 83 632 


0. 16 368 


9. 91 625 


33 






, 




28 


9. 75 276 


9. 83 659 


0. 16 341 


9.91 617 


32 




1 

2 

3 


i. y 

3.8 

5.7 


29 


9.75 294 


9.83 686 


0. 16 314 


9.91 608 


31 




30 


9. 75 313 


18 

19 

18 

18 

19 


9. 83 713 


27 

28 
27 
27 
27 


0. 16 287 


9.91 599 


8 

9 

9 

8 

9 


30 




4 


7.6 


31 


9. 75 331 


9.83 740 


0. 16 260 


9.91 591 


29 




5 


9. 5 


32 


9. 75 350 


9.83 768 


0. 16 232 


9.91 582 


28 




6 


11. 4 


33 


9.75 368 


9. 83 795 


0. 16 205 


9.91 573 


27 




7 


13. 3 


34 


9. 75 386 


9. 83 822 


0. 16 178 


9. 91 565 


26 




8 

9 


15. 2 
17.1 


35 


9. 75 405 


18 

18 

18 

19 

18 


9. 83 849 


27 

27 

27 

27 

27 


0. 16 151 


9.91 556 


9 

9 

8 

9 

9 


25 










36 


9. 75 423 


9. 83 876 


0. 16 124 


9.91 547 


24 










37 


9. 75 441 


9.83 903 


0. 16 097 


9.91 538 


23 










38 


9. 75 459 | 


9. 83 930 


0. 16 070 


9.91 530 


22 






18 


39 


9. 75 478 


9. 83 957 


0. 16 043 


9.91 521 


21 




1 


1.8 


R 


9. 75 496 


18 

19 

18 

18 

18 


9.83 984 


27 

27 

27 

27 

27 


0. 16 016 


9.91 512 


8 

9 

9 

9 

8 


20 




2 


3.6 


Iffrl 


9. 75 514 


9.84 011 


0. 15 989 


9.91 504 


19 




3 


5. 4 




9. 75 533 


9. 84 038 


0. 15 962 


9.91 495 


18 




4 


7.2 


IKK 


9. 75 551 


9. 84 065 


0. 15 935 


9.91 486 






5 


9.0 


Kj 


9. 75 569 


9. 84 092 


0. 15 908 


9. 91.477 


H 




6 

7 


10.8 

12.6 

14.4 


45 


9. 75 587 


18 

19 

18 

18 

18 


9.84 119 


27 

27 

27 

27 

27 


0. 15 881 


9.91 469 


9 

9 

9 

9 

8 


15 




8 


46 


9. 75 605 


9.74 146 


0. 15 854 


9.91 460 


14 




9 


16.2 


47 


9. 75 624 


9.84 173 


0. 15 827 


9. 91 451 


13 










48 


9. 75 642 


9. 84 200 


0. 15 800 


9.91 442 


12 










49 


9. 75 660 


9. 84 227 


0. 15 773 


9.91 433 


11 










50 


9. 75 678 


18 

18 

19 

18 

18 


9.84 284 


26 

27 

27 

27 

27 


0. 15 746 


9.91 425 


9 

9 

9 

o 


10 






9 


8 


51 


9. 75 696 


9. 84 230 


0. 15 720 


9.91 416 


9 


1 


0.9 


0.8 


52 


9. 75 714 


9. 84 307 


0. 15 693 


9.91 407 


8 


2 


1.8 


1.6 


53 


9. 75 733 


9. 84 334 


0. 15 666 


9.91 398 


7 


3 


2.7 


2.4 


54 


9. 75 751 


9. 84 361 


0. 15 639 


9.91 389 


u 

8 


6 


4 

R 


3.6 

A K 


3.2 

4.0 




















o 






55 


9. 75 769 


18 

18 

18 

18 

18 


9.84 388 


27 

27 

27 

27 

27 


0. 15 612 


9.91 381 


9 

9 

9 

9 

9 


5 


6 


5.4 


4.8 


56 


9. 75 787 


9. 84 415 


0. 15 585 


9.91 372 


4 


7 


6.3 


5.6 


57 


9. 75 805 


9. 84 442 


0. 15 558 


9.91 363 


3 


8 


7.2 


6.4 


58 


9. 75 823 


9. 84 469 


0. 15 531 


9.91 354 


2 


9 


8.1 


7.2 


59 


9. 75 841 


9. 84 496 


0. 15 504 


9.91 345 


1 










60 


9. 75 859 




9. 84 523 




0. 15 477 


9. 91 336 




H 












L. Cos. 


D 








L. Sin. 


d. 


t 




Prop. 


Pts. 



55° 



Google 



62 



Original from 

UNIVERSITY OF CALIFORNIA 





















Ultlb 



E 



9. 75 859 
9. 75 877 

9. 76 895 
9. 75 913 

9. 75 931 

9. 75 949 
9. 75 967 

9. 75 985 

9. 76 003 

9. 76 021 

9. 76 039 
9. 76 057 
9. 76 073 

9. 76 093 
9. 76 111 

9.76 129 

9.76 146 
9. 76 164 

9.76 182 

9.76 200 

9. 76 218 

9.76 236 

9.76 253 
9. 76 271 

9. 76 289 

9. 76 307 

9. 76 324 

9. 76 342 
9. 76 360 
9. 76 378 

9. 76 395 
9. 76 413 

9. 76 431 

9.76 448 

9.76 466 

9. 76 484 

9. 76 501 
9. 76 519 
9. 76 537 
9. 76 554 

9. 76 572 
9. 76 590 

9. 76 607 

9. 76 623 

9.76 642 

9.76 660 

9. 76 677 
9. 76 695 

9.76 712 

9. 76 730 

9. 76 747 

9. 76 765 

9. 76 782 

9.76 800 

9. 76 817 

9.76 835 
9. 76 852 

9. 76 870 
9. 76 887 
9. 76 904 



9. 84 523 

9. 84 550 

9.84 576 

9. 84 603 

9. 84 630 

9. 84 657 

9.84 684 

9. 84 711 

9. 84 738 

9. 84 764 

9. 84 791 

9. 84 818 

9.84 845 

9. 84 872 

9.84 899 

9. 84 925 

9. 84 952 

9. 84 979 

9. 85 006 

9. 85 033 

9. 85 059 

9. 85 086 

9.85 113 

9.85 140 

9.85 166 

9. 85 193 

9.85 220 

9.85 247 

9. 85 273 

9. 85 300 

9. 85 327 

9. 85 354 

9. 85 380 

9. 85 407 

9. 85 434 

9.85 460 

9. 85 487 

9. 85 514 

9.85 540 

9. 85 567 

9. 85 594 

9. 85 620 

9. 85 647 

9. 85 074 

9.85 700 

9. 85 727 

9. 85 754 

9.85 780 

9. 85 807 

9. 85 834 

9. 85 860 

9. 85 887 

9.85 913 

9. 85 910 

9. 85 967 

9. 85 993 
9. 86 020 

9.86 046 

9. 86 073 

9.86 100 

9.86 126 



0. 15 343 
0. 15 316 
0. 15 289 
0. 15 262 
0. 15 236 

0. 15 209 
0. 15 182 
0.15 155 
0. 15 128 
0. 15 101 

0. 15 075 
0. 15 048 
0. 15 021 
I 0. 14 994 
0. 14 967 

0. 14 941 
0. 14 914 
0. 14 887 
0. 14 860 
0. 14 834 

0. 14 807 
0. 14 780 
0. 14 753 
0. 14 727 
0. 14 700 

0. 14 673 
0. 14 646 
0. 14 620 
0. 14 593 
0.14 566 

0.14 540 
0. 14 513 
0. 14 486 
0. 14 460 
0. 14 433 

0. 14 406 
0. 14 380 
0. 14 353 
0. 14 326 
0. 14 300 




9.91 069 
9.91 060 
9.91 051 
9.91 042 
9.91 033 

9.91 023 
9. 91 014 
9.91 005 
9.90 996 
9. 90 987 

9. 90 978 
9. 90 969 
9.90 960 
9. 90 951 
9. 90 942 



0. 14 273 
0. 14 246 
0. 14 220 
0. 14 193 
0. 14 166 


9.90 933 
9.90 924 
9. 90 915 
9.90 906 
9. 90 896 


9 

9 

9 

10 

9 


0. 14 140 
0.14 113 
0. 14 087 
0.14 060 
0. 14 033 


9.90 887 
9. 90 878 
9. 90 869 
9. 90 800 
9. 90 851 


9 

9 

9 

9 

9 


0. 14 007 
0. 13 980 


9. 90 842 
9.90 832 


10 

9 

9 

9 

9 


0. 13 954 


9. 90 823 


0. 13 927 
0. 13 900 


9.90 814 
9. 90 805 


0. 13 874 


9.90 796 




L. Tan. 


L. Sin. 


B 



e 



Original from 
UNIVERSITY OF CAI 
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Table II . — Common logarithms of circular functions — Continued 



37° 




/ 


L. Sin. 


d. 


L. Tan. 


B 






B 


■ 




■ 


9. 77 946 


17 

17 

17 

16 

17 


9.87 711 


27 

26 

26 

27 

26 


0. 12 289 


9.90 235 


10 

9 

10 

9 

10 












1 


9. 77 963 


9. 87 738 


0. 12 262 


9.90 225 












2 


9. 77 980 


9. 87 764 


0. 12 236 


9. 90 216 












3 


9. 77 997 


9. 87 790 


0. 12 210 


9.90 206 


57 










4 


9. 78 013 


9. 87 817 


0. 12 183 


9.90 197 


56 






27 


5 


9. 78 030 


17 

16 

17 

17 

16 


9. 87 843 


26 

26 

27 

OA 


0. 12 157 


9. 90 187 


o 


55 




1 

o 


2.7 

5.4 

8.1 

10.8 

13.5 

16.2 


6 


9. 78 047 


9. 87 869 


0. 12 131 


9. 90 178 


10 

9 

10 

10 


54 




•> 


7 


9. 78 063 


9. 87 895 


0. 12 105 


9.90 168 


53 






8 


9. 78 080 


9. 87 922 


0. 12 078 


9.90 159 


52 






9 


9. 78 097 


9.87 948 


26 


0. 12 052 


9.90 149 


51 




6 


KI 


9. 78 113 


17 

17 

16 

17 

17 


9. 87 974 


OR 


0.12 026 


9. 90 139 


o 


50 




7 

8 
9 


18.9 

21.6 

24.3 


11 


9.78 130 


9.88 000 


iSO 

27 

26 

26 

26 


0. 12 000 


9. 90 130 


10 

o 


49 




12 


9. 78 147 


9. 88 027 


0. 11 973 


9.90 120 


48 




13 


9. 78 163 


9. 88 053 


0. 11 947 


9.90 111 


10 

10 


47 










14 


9. 78 180 


9. 88 079 


0. 11 921 


9. 90 101 


46 








*«. 


15 


9. 78 197 


16 

17 

16 

17 

17 


9. 88 105 


26 

27 

26 

26 

26 


0. 11 895 


9.90 091 


9 

10 

9 

10 

10 


45 






26 


16 


9. 78 213 


9.88 131 


0. 11 869 


9. 90 082 


44 




1 


2.6 


17 


9. 78 230 


9. 88 158 


0. 11 842 


9. 90 072 


43 




2 


5.2 


18 


9. 78 246 


9. 88 184 


0. 11 816 


9.90 063 


42 




3 


7.8 


19 


9.78 263 


9. 88 210 


0. 11 790 


9.90 053 


41 




4 

5 


10.4 

10 A 


























20 


9.78 280 


16 

17 

16 

17 

16 


9.88 236 


26 

27 

26 

26 

26 


0. 11 764 


9.90 043 


9 

10 

10 

9 

10 


40 




6 


15.6 


21 


9. 78 296 


9.88 262 


0. 11 738 


9. 90 034 


39 




7 


18.2 


22 


9. 78 313 


9.88 289 


0.11 711 


9. 90 024 


38 




8 


20.8 


23 


9. 78 329 


9.88 315 


0.11 685 


9. 90 014 


37 




9 


23.4 


24 


9. 78 346 


9. 88 341 


0. 11 659 


9.90 005 


36 










25 


9. 78 362 


17 

16 

17 

16 

17 


9.88 367 


26 

27 

26 

26 

26 


0.11 633 


9. 89 995 


10 

9 

10 

io- 

9 


35 










26 


9. 78 379 


9. 88 393 


0. 11 607 


9. 89 985 


34 






17 


27 


9. 78 395 


9.88 420 


0. 11 580 


9. 89 976 


33 




1 

2 


1.7 

3.4 

5.1 


28 


9. 78 412 


9. 88 446 


0. 11 554 


9. 89 966 


32 




29 


9. 78 428 


9. 88 472 


0. 11 528 


9. 89 956 


31 




3 


30 


9. 78 445 


16 

17 

16 

16 

17 


9.88 498 


26 

26 

27 

26 

26 


0. 11 502 


9. 89 947 


10 

10 

9 

10 

10 


30 




4 

5 


6.8 
8.5 
10.2 
11.9 
13.6 
15.3 4 


31 


9. 78 461 


9. 88 524 


0. 11 476 


9. 89 937 


29 




6 

7 


32 


9. 78 478 


9. 88 550 


0. 11 450 


9. 89 927 


28 




33 


9. 78 494 


9. 88 577 


0. 11 423 


9. 89 918 


27 




8 

9 


34 


9. 78 510 


9. 88 603 


0. 11 397 


9. 89 908 


26 




35 


9. 78 527 


16 

17 

16 

16 

17 


9. 88 629 


26 

26 

26 

26 

26 


0. 11 371 


9. 89 898 


10 

9 

10 

10 

10 


25 










36 


9.78 543 


9. 88 655 


0. 11 345 


9.89 888 


24 










37 


9. 78 560 


9.88 681 


0. 11 319 


9. 89 879 


23 






16 


38 


9. 78 576 


9. 88 707 


0. 11 293 


9. 89 869 


22 






39 


9. 78 592 


9. 88 733 


0. 11 267 


9. 89 859 


21 




1 

2 


1.6 

3.2 

4.8 


40 


9.78 609 


16 

17 

16 

16 

17 


9. 88 759 


27 

26 

26 

26 

26 


0. 11 241 


9. 89 849 


9 

10 

10 

10 

9 


20 




3 


41 


9. 78 625 


9.88 786 


0. 11 214 


9. 89 840 


19 




4 


6.4 


42 


9. 78 642 


9.88 812 


0. 11 188 


9. 89 830 


18 




5 


8.0 


43 


9.78 658 


9.88 838 


0. 11 162 


9. 89 820 


17 




6 


9.6 


44 


9. 78 674 


9.88 864 


0.11 136 


9. 89 810 


16 




7 

8 


11.2 
io a 


























45 


9. 78 691 


16 

16 

16 

17 

16 


9. 88 890 


26 

26 

26 

26 

26 


0.11 110 


9. 89 801 


10 

10 

10 

10 

9 


15 




9 


14.4 


46 


9. 78 707 


9. 88 916 


0. 11 084 


9. 89 791 


14 










47 


9. 78 723 


9. 88 942 


0. 11 058 


9. 89 781 


13 










48 


9. 78 739 


9.88 968 


0. 11 032 


9. 89 771 


12 










49 


9. 78 756 


9.88 994 


0.11 006 


9. 89 761 


11 




10 


9 


Hi 


9. 78 772 


16 

17 

16 

16 

16 


9. 89 020 


26 

27 

26 

26 

26 


0. 10 980 


9. 89 752 


10 

10 

10 

10 

10 


10 


1 

2 


1.0 
2. o 


0.9 

1.8 

2.7 

3.6 

4.5 

5.4 


51 


9. 78 788 


9. 89 046 


0. 10 954 


9. 89 742 


9 


3 

4 


3.0 

4.0 

5.0 

6.0 


52 


9. 78 805 ; 


9. 89 073 


0. 10 927 


9. 89 732 


8 


53 


9. 78 821 


9.89 099 


0. 10 901 


9. 89 722 


MM 


5 


54 


9. 78 837 


9. 89 125 


0. 10 875 


9. 89 712 

I 


u 


6 


55 


9. 78 853 


16 

17 

16 

16 

16 


9. 89 151 


26 

26 

26 

OA 


0. 10 849 


9. 89 702 


9 

10 

10 

10 

10 


B 


7 

8 
9 


7.0 

8.0 
O A 


6.3 

7.2 

8.1 


56 


9. 78 869 


9.89 177 


0. 10 823 


9. 89 693 


H 


57 


9. 78 886 


9. 89 203 


0. 10 797 


9. 89 683 


m 






58 


9. 78 902 


9.89 229 


0. 10 771 


9. 89 673 


B 










59 


9. 78 918 


9. 89 255 


Jo 

26 


0. 10 745 


9.89 663 


m 










60 


9. 78 934 




9. 89 281 




0. 10 719 


9. 89 653 




3 












L. Cos. 


d. 


L. Cot. 


c. d. 


L. Tan. 






■ 
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Table II . — Common logarithms of circular functions — Continued 







' 


38° 


/ 




D 






L. Cot. 


L. Cos. 


D 


■ 


Prop. Pts. 


0 

1 

2 

3 

4 


9. 78 934 
9. 78 950 
9.78 967 
9.78 983 
9. 78 999 


16 

17 

16 

16 

16 

16 

16 

16 

16 

16 

16 

17 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

15 

16 

16 

16 

16 

16 

16 

16 

16 

16 

15 

16 

16 

16 

16 

16 

15 

16 
16 
16 

15 

16 

16 

16 

15 

16 
16 

15 

16 
16 

15 

16 

16 

15 

16 
16 
15 


9 89 281 

8.89 307 

9.89 333 
9.89 359 
9.89 385 


26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

25 

26 
26 
26 
26 

26 

26 

26 

26 

26 

26 

25 

26 
26 
26 

26 

26 

26 

26 

25 

26 
26 
26 
26 
26 

26 

25 

26 
26 
26 


0. 10 719 
0. 10 693 
0. 10 667 
0. 10 641 
0.10 615 


9.89 653 
9. 89 643 
9. 89 633 
9.89 624 
9. 89 614 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

10 

10 

10 

10 

10 

10 

11 

10 

10 

10 

10 

10 

11 

10 

10 

10 

11 

10 


60 

59 

58 

57 

56 


26 25 

1 2. 6 2. 5 

2 5.2 5.0 

3 7.8 7.5 

4 10.4 10.0 

5 13.0 12.5 

6 15.6 15.0 

7 18. 2 17. 5 

8 20.8 | 20.0 

9 23.4 1 22.5 

17 

1 1.7 

2 3.4 

3 5.1 

4 6.8 

5 8.5 

6 10.2 

7 11.9 

8 j 13.6 

9 1 15.3 

16 15 

1 1.6 1.5 

2 3.2 3.0 

3 1.8 4.5 

4 6.4 6.0 

5 8.0 7.5 

6 9. 6 9. 0 

7 11.2 10.5 

8 12.8 12.0 

9 14. 4 13. 5 

11 

1 1.1 

2 2.2 

3 3.3 

4 4.4 

5 5.5 

6 6.6 

7 7.7 

8 8.8 

9 9.9 

10 9 

1 1.0 0.9 

2 2.0 1.8 

3 3.0 2.7 

4 4.0 3.6 

5 5. 0 4. 5 

6 6.0 5.4 

7 7. 0 6. 3 

8 8. 0 7. 2 

9 9.0 8.1 


5 

6 

7 

8 
9 


9.79 015 
9.79 031 
9. 79 047 
9.79 063 
9. 79 079 


9.89 411 
9.89 437 
9.89 463 
9. 89 489 
9.89 515 


0. 10 589 
0. 10 563 
0. 10 537 
0.10 511 
0. 10 485 


9. 89 604 
9.89 594 
9.89 584 
9. 89 574 
9. 89 564 


55 

54 

53 

52 

51 


10 

11 

12 

13 

14 


9.79 095 
9. 79 111 
9. 79 128 
9. 79 144 
9.79 160 


9.89 541 
9. 89 567 
9. 89 593 
9. 89 619 
9. 89 645 


0. 10 459 
0. 10 433 
0. 10 407 
0. 10 381 
0. 10 355 


9. 89 554 
9.89 544 
9. 89 534 
9. 89 524 
9. 89 514 


50 

49 

48 

47 

46 


15 

16 

17 

18 
19 


9. 79 176 
9.79 192 
9. 79 208 
9. 79 224 
9. 79 240 


9. 89 671 
9. 89 697 
9. 89 723 
9. 89 749 
9.89 775 


0. 10 329 
0. 10 303 
0. 10 277 
0. 10 251 
0. 10 225 


9. 89 504 
9.89 495 
9.80 485 
9. 89 475 
9. 89 465 


45 

44 

43 

42 

41 


20 

21 

22 

23 

24 


9. 79 256 
9. 79 272 
9. 79 288 
9. 79 304 
9. 79 319 


9.89 801 
9. 89 827 
9. 89 853 
9. 89 879 
9.89 905 


0. 10 199 
0. 10 173 
0. 10 147 
0. 10 121 
0. 10 095 


9. 89 455 
9.89 445 
9. 89 435 
9. 89 425 
9.89 415 


40 

39 

38 

37 

36 


25 

26 

27 

28 
29 


9. 79 335 
9. 79 351 
9.79 367 
9. 79 383 
9. 79 399 


9. 89 931 

9. 89 957 
9. 89 983 

9.90 009 
9. 90 035 


0. 10 069 
0. 10 043 
0. 10 017 
0. 09 991 
0.09 965 


9. 89 405 
9. 89 395 
9. 89 385 
9.89 375 
9. 89 364 


35 

34 

33 

32 

31 


30 

31 

32 

33 

34 


9. 79 415 
9.79 431 
9. 79 447 
9. 79 463 
9. 79 478 


9. 90 061 
9.90 086 
9.90 112 
9.90 138 
9.90 164 


0.09 939 
0.09 914 
0. 09 888 
0.09 862 
0.09 836 


9. 89 354 
9.89 344 
9. 89 334 
9.89 324 
9.89 314 


30 

29 

28 

27 

26 


35 

36 

37 

38 

39 


9. 79 494 
9. 79 510 
9. 79 526 
9. 79 542 
9. 79 558 


9.90 190 
9.90 216 
9. 90 242 
9.90 268 
9.90 294 


0. 09 810 
0.09 784 
0.09 758 
0. 09 732 
0. 09 706 


9. 89 304 
9.89 294 
9. 89 284 
9. 89 274 
9.89 264 


25 

24 

23 

22 

21 


40 

41 

42 

43 

44 


9.79 573 
9. 79 589 
9. 79 605 
9. 79 621 
9. 79 636 


9.90 320 
9. 90 346 
9. 90 371 
9. 90 397 
9.90 423 


0. 09 680 
0.09 654 
0.09 629 
0.09 603 
0. 09 577 


9.89 254 
9. 89 244 
9. 89 233 
9.89 223 
9. 89 213 


20 

19 

18 

17 

16 


45 

46 

47 

48 

49 


9. 79 652 
9. 79 668 
9. 79 684 
9. 79 699 
9. 79 715 


9. 90 449 
9. 90 475 
9. 90 501 
9.90 527 
9.90 553 


0.09 551 
0.09 525 
0.09 499 
0.09 473 
0.09 447 


9. 89 203 
9. 89 193 
9.89 183 
9.89 173 
9.89 162 


15 

14 

13 

12 

11 


50 

51 

52 

53 

54 


9. 79 731 
9. 79 746 
9.79 762 
9. 79 778 
9. 79 793 


9.90 578 
9.90 604 
9. 90 630 
9.90 656 
9.90 682 


0.09 422 
0.09 396 
0. 09 370 
0. 09 344 
0. 09 318 


9.89 152 
9.89 142 
9. 89 132 
9.89 122 
9.89 112 


1 


55 

56 

57 

58 

59 


9.79 809 
9. 79 825 
9. 79 840 
9. 79 856 
9. 79 872 


9. 90 708 
9.90 734 
9. 90 759 
9. 90 785 
9.90 811 


0.09. 292 
0.09 266 
0.09 241 
0.09 215 
0.09 189 


9. 89 101 
9. 89 091 
9. 89 081 
9. 89 071 
9. 89 060 


| 


60 


9. 79 887 


9.90 837 


0.09 163 


9. 89 050 


S 




L. Cos. 


D 


L Cot. 


c. d. 




L. Sin. 


n 


0 


Prop. Pts. 
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9. 79 887 
9. 79 903 
9. 79 918 
9. 79 934 
9. 79 950 



L. Tan. c. d. 



9.90 837 
9.90 863 
9.90 889 
9. 90 914 
9.90 940 



0.09 163 
0. 09 137 
0.09 111 
0.09 086 
0.09 060 



9. 79 965 
9. 79 981 
9. 79 996 
9. 80 012 

9.80 027 



9.90 966 

9.90 992 

9.91 018 

9.91 043 

9. 91 069 



0.09 034 
0.09 008 
0.08 982 
0.08 957 
0.08 931 



9.80 043 

9. 80 058 

9. 80 074 

9.80 089 

9.80 105 

9.80 120 

9.80 136 

9.80 151 

9.80 166 

9.80 182 



9. 91 095 

9.91 121 

9.91 147 

9.91 172 

9.91 198 

9.91 224 

9.91 250 

9.91 276 

9.91 301 

9.91 327 



0.08 905 
0. 08 879 
0. 08 853 
0.08 828 
0.08 802 

0. 08 776 
0. 08 750 
0.08 724 
0.08 699 
0. 08 673 



9.88 948 

9. 88 937 

9.88 927 
9. 88 917 

9.88 906 

9.88 896 

9.88 886 

9. 88 875 

9.88 865 

9.88 855 



9. 80 197 

9. 80 213 

9.80 228 
9. 80 244 

9. 80 259 

9. 80 274 

9.80 290 

9.80 305 

9.80 320 

9. 80 336 

9. 80 351 

9.80 366 

9.80 382 

9. 80 397 
9. 80 412 

9.80 428 

9.80 443 

9.80 458 

9. 80 473 
9: 80 489 



9.91 353 

9. 91 379 

9.91 404 
9. 91 430 

9. 91 456 



9. 91 


482 


9. 91 


507 


9. 91 


533 


9.91 


559 


9. 91 


585 



9.91 610 

9.91 636 

9.91 662 

9.91 688 

9.91 713 

9.91 739 

9.91 765 

9.91 791 

9. 91 816 

9. 91 842 

9.91 868 

9.91 893 

9.91 919 

9. 91 945 

9. 91 971 

9. 91 996 

9. 92 022 

9. 92 048 

9. 92 073 

9. 92 099 



0.08 647 
0. 08 621 
0.08 596 
0. 08 570 
0. 08 544 



0. 08 467 
0.08 441 
0. 08 415 



0.08 390 
0.08 364 
0.08 338 
0.08 312 
0.08 287 

0.08 261 
0. 08 235 
0.08 209 
0.08 184 
0.08 158 

0.08 132 
0.08 107 
0.08 081 
0. 08 055 
0.08 029 

0.08 004 
0.07 978 
0. 07 952 
0.07 927 
0. 07 901 




0.07 875 
0.07 350 
0.07 824 
0. 07 798 
0.07 773 

0.07 747 
0.07 721 
0. 07 696 
0. 07 670 
0.07 644 



9.88 844 

9.88 834 

9.88 824 
9. 88 813 

9.88 803 

9.88 793 

9. 88 782 

9. 88 772 
9. 88 761 

9. 88 751 

9. 88 741 

9.88 730 

9.88 720 

9.88 709 

9.88 699 

9.88 688 
9. 88 678 

9.88 668 

9. 88 657 

9.88 647 

9.88 636 
9. 88 626 

9. 88 615 

9.88 605 

9.88 594 

9.88 584 

9. 88 573 
9. 88 563 
9. 88 552 

9.88 542 

9.88 531 

9. 88 521 

9. 88 510 

9.88 499 
9. 88 489 

9. 88 478 

9.88 468 
9. 88 457 

9.88 447 

9. 88 436 
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40° 


/ 


L. Sin. 


D 




■ 


L. Cot. 


L. Cos. 


D 


■ 


Prop. Pts. 


6 

1 

2 

3 

4 


9.80 807 
9.80 822 
9.80 837 
9.80 852 
9. 80 867 


15 

15 

15 

15 

15 

15 

15 

15 

15 

15 


9. 92 381 
9. 92 407 
9. 92 433 
9. 92 458 
9. 92 484 


26 

26 

25 

26 
26 

25 

26 
26 

25 

26 

25 

26 
26 

25 

26 

26 

25 

26 

25 

26 

26 

25 

26 

25 

26 

26 

25 

26 

25 

26 

25 

26 
26 

25 

26 

25 

26 

25 

26 
26 

25 

26 

25 

26 

25 

26 

25 

26 
26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 
25 


0.07 619 
0. 07 593 
0.07 567 
0. 07 542 
0. 07 516 


9. 88 425 
9. 88 415 
9.88 404 
9. 88 394 
9.88 383 


10 

11 

10 

11 

11 

10 

11 

11 

10 

11 

11 

10 

11 

11 

10 

11 

11 

10 

11 

11 

11 

10 

11 

11 

11 

10 

11 

11 

11 

10 

11 

11 

11 

11 

10 

11 

11 

11 

11 

11 

11 

10 

11 

11 

11 

11 

11 

11 

11 

11 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 


60 

59 

58 

57 

56 


26 

1 2.6 

2 5.2 

3 7.8 

4 10.4 

5 13.0 

6 15.6 

7 18.2 

8 20.8 

9 23.4 

25 

1 2.5 

2 5.0 

3 7.5 

4 10.0 

5 12.5 

6 15.0 

7 17.5 

8 20.0 

9 22.5 

15 

1 1.5 

2 3.0 

3 4.5 

4 6.0 

5 7.5 

6 9.0 

7 10.5 

8 12.0 

9 13.5 

14 

1 1.4 

2 2.8 

3 4.2 

4 5.6 

5 7.0 

6 8.4 

7 9.8 

8 11 2 


5 

6 

7 

8 
9 


9.80 882 
9. 80 897 
9. 80 912 
9.80 927 
9.80 942 


9. 92 510 
9. 92 535 
9. 92 561 
9. 92 587 
9. 92 612 


0. 07 490 
0.07 465 
0. 07 439 
0.07 413 
0. 07 388 


9. 88 372 
9. 88 362 
9. 88 351 
9.88 340 
9. 88 330 


55 

54 

53 

52 

51 


10 

11 

12 

13 

14 


9. 80 957 

9. 80 972 
9. 80 987 

9.81 002 
9.81 017 


15 

15 

15 

15 

15 

15 

14 

15 
15 
15 

15 

15 

15 

15 

14 

15 
15 
15 
15 

14 

15 
15 
15 
15 

14 

15 
15 

14 

15 
15 

15 

14 

15 
15 

14 

15 
15 

14 

15 
15 

14 

15 

14 

15 
15 

14 

15 

14 

15 
14 


9. 92 638 
9.92 663 
9. 92 689 
9.92 715 
9. 92 740 


0. 07 362 
0.07 337 
0.07 311 
0. 07 285 
0.07 260 


9. 88 319 
9. 88 308 
9.88 298 
9. 88 287 
9.88 276 


50 

49 

48 

47 

46 


15 

16 

17 

18 
19 


9.81 032 
9.81 047 
9.81 061 
9.81 076 
9. 81 091 


9. 92 766 
9. 92 792 
9. 92 817 
9. 92 843 
9.92 868 


0. 07 234 
0.07 208 
0.07 183 
0.07 157 
0.07 132 


9.88 266 
9.88 255 
9. 88 244 
9.88 234 
9.88 223 


45 

44 

43 

42 

41 


20 

21 

22 

23 

24 


9.81 106 
9.81 121 
9.81 136 
9.81 151 
9.81 166 


9. 92 894 
9. 92 920 
9. 92 945 
9. 92 971 
9. 92 996 


0. 07 106 
0. 07 080 
0. 07 055 
0. 07 029 
0. 07 004 


9. 88 212 
9.88 201 
9. 88 191 
9.88 180 
9. 88 169 


40 

39 

38 

27 

36 


25 

26 

27 

28 
29 


9.81 180 
9.81 195 
9.81 210 
9.81 225 
9.81 240 


9.93 022 
9. 93 048 
9. 93 073 
9. 93 099 
9.93 124 


0. 06 978 
0. 06 952 
0.06 927 
0.06 901 
0. 06 876 


9. 88 158 
9. 88 148 
9. 88 137 
9. 88 126 
9.88 115 


35 

34 

33 

32 

31 


30 

31 

32 

33 

34 


9.81 254 
9.81 269 
9.81 284 
9.81 299 
9.81 314 


9.93 150 
9.93 175 
9. 93 201 
9.93 227 
9.93 252 


0. 06 850 
0. 06 825 
0. 06 799 
0. 06 773 
0.06 748 


9. 88 105 
9. 88 094 
9.88 083 
9. 88 072 
9.88 t)61 


30 

29 

28 

27 

26 


35 

36 

37 

38 

39 


9.81 328 
9.81 343 
9. 81 358 
9. 81 372 
9. 81 387 


9.93 278 
9.93 303 
9. 93 329 
9.93 354 
9. 93 380 


0.06 722 
0. 06 697 
0. 06 671 
0.06 646 
0.06 620 


9. 88 051 
9. 88 040 
9.88 029 
9. 88 018 
9. 88 007 


25 

24 

23 

22 

21 


40 

41 

42 

43 

44 


P. 81 402 
9.81 417 
9. 81 431 
9. 81 446 
9.81 461 


9. 93 406 
9. 93 431 | 
9. 93 457 
9. 93 482 
9.93 508 


0. 06 594 
0. 06 569 
0.06 543 
0. 06 518 
0. 06 492 


9. 87 996 
9. 87 985 
9. 87 975 
9. 87 964 
9. 87 953 


20 

19 

18 

17 

16 


45 

46 

47 

48 

49 


9.81 475 
9.81 490 
9.81 505 
9. 81 519 
9.81 534 


9. 93 533 
9.93 559 
9. 93 584 
9. 93 610 
9. 93 636 


0.06 467 
0. 06 441 
0. 06 416 
0.06 390 
0.06 364 


9. 87 942 
9. 87 931 
9. 87 920 
9. 87 909 
9. 87 898 


15 

14 

13 

12 

11 


9 12.6 

11 10 


50 

51 

52 

53 

54 


9. 81 549 
9.81 563 
9.81 578 
9.81 592 
9.81 607 


9.93 661 
9. 93 687 
9.93 712 
9. 93 738 
9.93 763 


0.06 339 
0. 06 313 
0.06 288 
0. 06 262 
0.06 237 


9. 87 887 
9. 87 877 
9.87 866 
9. 87 855 
9. 87 844 


1 


1 1.1 1.0 

2 2.2 2.0 

3 3.3 3.0 

4 4. 4 4. 0 

5 5. 5 5. 0 

6 6.6 6.0 

7 7. 7 7. 0 

8 8. 8 8. 0 

9 9. 9 9. 0 


55 

56 

57 

58 

59 


9.81 622 
9.81 636 
9. 81 651 
9.81 665 
9.81 680 


9. 93 789 
9. 93 814 
9. 93 840 
9.93 865 
9. 93 891 


0.06 211 
0. 06 186 
0.06 160 
0.06 135 
0. 06 109 


9. 87 833 
9. 87 822 
9.87 811 
9.87 800 
9. 87 789 


■I 


60 


9. 81 694 


9. 93 916 


0.06 084 


9. 87 778 


1 




L. Oos. 


d. 


L. Cot* 




L. Tan. 


L. Sin. 


D 
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Table II. — Common logarithms of circular functions — Continued 



41° 


9 


L. Sin. 


d. 


L. Tan. 


c. d. 


L. Cot. 


L. Cos. 


d. 




Prop. Pts. 


0 

1 

2 

3 

4 


9.81 694 
9.81 709 
9. 81 723 
9.81 738 
9.81 752 


15 

14 

15 

14 

15 

14 

15 

14 

15 

14 

15 
14 

14 

15 

14 

15 

14 

15 
14 

14 

15 
14 

14 

15 
14 

14 

15 
14 
14 

14 

15 
14 

14 

15 
14 

14 

14 

14 

15 
14 

14 

14 

14 

15 
14 

14 

14 

14 

14 

14 

14 

15 
14 
14 
14 

14 

14 

14 

14 

14 


9. 93 916 
9.93 942 
9.93 967 

9.93 993 

9.94 018 


26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 

25 

25 

26 

25 

26 

25 

26 

25 

26 

25 

26 
25 

25 

26 

25 

26 

25 

26 
25 

25 

26 

25 

26 

25 

26 

25 

25 

26 

25 

26 

25 

26 
25 

25 

26 


0.06 084 
0.06 058 
0.06 033 
0.06 007 
0.05 982 


9. 87 778 
9. 87 767 
9. 87 756 
9. 87 745 
9.87 734 


11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

11 

11 

11 

11 

11 

11 

11 

11 

12 

11 

11 

11 

11 

11 

12 

11 

11 

11 

11 

12 

11 

11 

11 

11 

12 

11 

11 

12 

11 

11 

11 

12 

11 

11 

12 

11 

11 

12 

11 

11 

12 

11 

11 

12 


60 

59 

58 

57 

56 


26 

1 2.6 

2 5.2 

3 7.8 

4 10.4 

5 13.0 

6 15.6 

7 18.2 

8 20.8 

9 23.4 

25 

1 2.5 

2 5.0 

3 7.5 

4 10.0 

5 12.5 

6 15.0 

7 17.5 

8 20.0 

9 22.5 

15 

1 1.5 

2 3.0 

3 4.5 

4 6.0 

5 7.5 

6 9.0 

7 10. 5 

8 12.0 

9 13.5 

14 

1 1.4 

2 2.8 

3 4.2 

4 5.6 

5 7.0 

6 8.4 

7 9.8 

8 11.2 

9 12.6 

12 11 

1 1.2 1.1 

2 2. 4 2. 2 

3 3. 6 3. 3 

4 4. 8 4. 4 

5 6. 0 5. 5 

6 7. 2 6. 6 

7 8. 4 7. 7 

8 9. 6 8. 8 

9 10. 8 9. 9 


5 

6 

7 

8 
9 


9.81 767 
9.81 781 
9.81 796 
9.81 810 
9.81 825 


9.94 044 
9. 94 069 
9. 94 095 
9.94 120 
9.94 146 


0.05 956 
0.05 931 
0.05 905 
0.05 880 
0.05 854 


9. 87 723 
9. 87 712 
9. 87 701 
9.87 690 
9. 87 679 


55 

54 

53 

52 

51 


10 

11 

12 

13 

14 


9.81 839 
9.81 854 
9.81 868 
9.81 882 
9.81 897 


9.94 171 
9.94 197 
9.94 222 
9.94 248 
9.94 273 


0.05 829 
0.05 803 
0.05 778 
0.05 752 
0.05 727 


9.87 668 
9. 87 657 
9. 87 646 
9. 87 635 
9.87 624 


50 

49 

48 

47 

46 


15 

16 

17 

18 
19 


9.81 911 
9.81 926 
9.81 940 
9.81 955 
9.81 969 


9.94 299 
9. 94 324 
9.94 350 
9. 94 375 
9.94 401 


0. 05 701 
0.05 676 
0.05 650 
0.05 625 
0.05 599 


9. 87 613 
9. 87 601 
9. 87 590 
9. 87 579 
9.87 568 


45 

44 

43 

42 

41 


20 

21 

22 

23 

24 


9.81 983 

9. 81 998 

9. 82 012 
9. 82 026 
9. 82 041 


■9.94 426 
9.94 452 
9.94 477 
9.94 503 
9.94 528 


0.05 574 
0.05 548 
0.05 523 
0.05 497 
0.05 472 


9.87 557 
9. 87 546 
9.87 535 
9.87 524 
9. 87 513 


40 

39 

38 

37 

36 


25 

26 

27 

28 
29 


9. 82 055 
9. 82 069 
9. 82 084 
9. 82 098 
9.82 112 


9.94 554 
9.94 579 
9.94 604 
9.94 630 
9.94 655 


0. 05 446 
0.05 421 
0.05 396 
0.05 370 
0.05 345 


9.87 501 
9. 87 490 
9.87 479 
9. 87 468 
9. 87 457 


35 

34 

33 

32 

31 


30 

31 

32 

33 

34 


9.82 126 
9.82 141 
9.82 155 
9.82 169 
9. 82 184 


9.94 681 
9.94 706 
9. 94 732 
9. 94 757 
9.94 783 


0.05 319 
0.05 294 
0.05 268 
0.05 243 
0.05 217 


9. 87 446 
9.87 434 
9.87 423 
9. 87 412 
9. 87 401 


30 

29 

28 

27 

26 


35 

36 

37 

38 

39 


9.82 198 
9.82 212 
9.82 226 
9. 82 240 
9. 82 255 


9.94 808 
9. 94 834 
9. 94 859 
9. 94 884 
9. 94 910 


0.05 192 
0.05 166 
0.05 141 
0.05 116 
0.05 090 


9. 87 390 
9. 87 378 
9. 87 367 
9. 87 356 
9. 87 345 


25 

24 

23 

22 

21 


40 

41 

42 

43 

44 


9. 82 269 
9.82 283 
9.82 297 
9.82 311 
9. 82 326 


9.94 935 

9. 94 961 
9. 94 986 

9. 95 012 | 
9. 95 037 


0.05 065 
0.05 039 
0. 05 014 
0.04 988 
0.04 963 


9. 87 334 
9.87 322 
9. 87 311 
9. 87 300 
9.87 288 


20 

19 

18 

17 

16 


45 

46 

47 

48 

49 


9.82 340 
9.82 354 
9.82 368 
9. 82 382 
9. 82 396 


9. 95 062 
9. 95 088 
9.95 113 
9. 95 139 
9. 95 164 


0.04 938 
0.04 912 
0.04 887 
0.04 861 
0.04 836 


9. 87 277 
9. 87 266 
9. 87 255 
9. 87 243 
9. 87 232 


15 

14 

13 

12 

11 


50 

51 

52 

53 

54 


9. 82 410 
9. 82 424 
9. 82 439 
9. 82 453 
9. 82 467 


9.95 190 
9. 95 215 
9. 95 240 
9.95 266 
9. 95 291 


0.04 810 
0.04 785 
0.04 760 
0.04 734 
0.04 709 


9.87 221 
9.87 209 
9.87 198 
9.87 187 
9.87 175 


10 

9 

8 

7 

6 


55 

56 

57 

58 

59 


9.82 481 
9. 82 495 
9. 82 509 
9. 82 523 
9. 82 537 


9. 95 317 
9. 95 342 
9. 95 368 
9. 95 393 
9.95 418 


0.04 683 
0.04 658 
0.04 632 
0. 04 607 
0.04 582 


9.87 164 
9.87 153 
9.87 141 
9.87 130 
9.87 119 


5 

4 

3 

2 

1 


60 


9. 82 551 


9. 95 444 


0.04 556 


9. 87 107 


0 




L. Cos. 


d. 


L. Cot. 


C. d. 


L. Tan. 


L. Sin. 


d. 


/ 


Prop. Pts. 
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9. 82 551 
9. 82 565 

9. 82 579 

9. 82 593 
9. 82 607 

9. 82 621 

9. 82 635 

9. 82 649 

9.82 663 
9. 82 677 

9. 82 691 
9. 82 705 
9. 82 719 
9. 82 733 
9. 82 747 

9. 82 761 
9. 82 775 

9. 82 788 
9. 82 802 
9. 82 816 

9. 82 830 

9. 82 844 

9. 82 858 
9. 82 872 
9. 82 885 

9. 82 899 

9. 82 913 

9. 82 927 
9. 82 941 
9. 82 955 

9. 82 968 

9. 82 982 

9. 82 996 

9. 83 010 

9. 83 023 

9.83 037 

9.83 051 
9. 83 065 
9. 83 078 
9. 83 092 

9. 83 106 
9. 83 120 
9. 83 133 

9.83 147 

9. 83 161 

9. 83 174 

9.83 188 

9. 83 202 
9. 83 215 

9.83 229 

9. 83 242 

9. 83 256 
9. 83 270 

9.83 283 
9. 83 297 

9. 83 310 
9. 83 324 

9. 83 338 
9. 83 351 

9. 83 365 

9. 83 378 



L. Tan. 


c. d. 


L. Cot. 


9.95 444 


25 

26 
25 

25 

26 


0. 04 556 


9. 95 469 


0. 04 531 


9. 95 495 


0. 04 505 


9. 95 520 


0. 04 480 


9. 95 545 


0. 04 455 


9. 95 571 


25 

26 
25 

25 

26 


0.04 429 


9. 95 596 


0.04 404 


9. 95 622 


0. 04 378 


9. 95 647 


0.04 353 


9. 95 672 


0.04 328 


9. 95 698 


25 

25 

26 

25 

26 


0. 04 302 


9. 95 723 


0. 04 277 


9. 95 748 


0. 04 252 


9. 95 774 


0. 04 226 


9. 95 799 


0.04 201 


9. 95 825 


25 

25 

26 

25 

26 


0.04 175 


9. 95 850 


0.04 150 


9. 95 875 


0. 04 125 


9. 95 901 


0.04 099 


9. 95 926 


0. 04 074 


9. 95 952 


25 

25 

26 
25 
25 


0.04 048 


9. 95 977 


0.04 023 


9.96 002 


0.03 998 


9.96 028 


0. 03 972 


9. 96 053 


0. 03 947 


9.96 078 


26 

25 

26 
25 
25 


0. 03 922 


9.96 104 


0. 03 896 


9.96 129 


0. 03 871 


9. 96 155 


0. 03 845 


9. 96 180 


0. 03 820 


9. 96 205 


26 

25 

25 

26 
25 


0. 03 795 


9. 96 231 


0. 03 769 


9. 96 256 


0. 03 744 


9. 96 281 


0. 03 719 


9. 96 307 


0. 03 693 


9. 96 332 


25 

26 
25 

25 

26 


0.03 668 


9. 96 357 


0. 03 643 


9. 96 383 


0.03 617 


9. 96 408 


0. 03 592 


9. 96 433 


0.03 567 


9. 96 459 


25 

26 
25 

25 

26 


0. 03 541 


9. 96 484 


0. 03 516 


9. 96 510 


0. 03 490 


9. 96 535 


0. 03 465 


9. 96 560 


0. 03 440 


9. 96 586 


25 

25 

26 
25 
25 


0. 03 414 


9. 96 611 


0. 03 389 


9. 96 636 


0. 03 364 


9. 96 662 


0. 03 338 


9.96 687 


0. 03 313 


9. 96 712 


26 

25 

25 

26 
25 


0.03 288 


9. 96 738 


0.03 262 


9. 96 763 


0. 03 237 


9.96 788 


0. 03 212 


9. 96 814 


0.03 186 

. . 


9. 96 839 


25 

26 
25 

25 

26 


0. 03 161 


9. 96 864 


0. 03 136 


9. 96 890 


0.03 110 


9.96 915 


0. 03 085 


9. 96 940 


0. 03 060 


9. 96 966 




0. 03 034 


L. Cot. 


m 
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Table II . — Common logarithms 




ie 



UNIVERS 































u 



L. Tan. 


C. d. 




9.98 484 


25 

25 

26 
25 
25 


0.01 516 


9.98 509 


0.01 491 


9.98 534 


0.01 466 


9.98 560 


0.01 440 


9.98 585 


0.01 415 


9. 98. 610 


25 

26 
25 

25 

26 


0.01 390 


9. 98. 635 


0.01 365 


9.98 661 


0.01 339 


9.98 686 


0.01 314 


9.98 711 


0.01 289 


9. 98 737 


25 

25 

25 

26 
25 


0.01 263 


9. 98 762 


0.01 238 


9. 98 787 


0.01 213 


9. 98. 812 


0.01 188 


9.98 838 


0.01 162 


9.98 863 


25 

25 

26 
25 
25 


0.01 137 


9.98 888 


0.01 112 


9. 98 913 


0. 01 087 


9.98 939 


0. 01 061 


9.98 964 


0.01 036 


9.98 989 


26 

25 

25 

25 

26 


0.01 Oil 


9 99 015 


0.00 985 


9.99 040 


0.00 960 


9.99 065 


0. 00 935 


9.99 090 


0.00 910 


9.99 116 


25 

25 

25 

26 
25 


0.00 884 


9.99 141 


0.00 859 


9.99 166 


0.00 834 


9.99 191 


0. 00 809 


9. 99 217 


0. 00 783 


9. 99 242 


25 

26 
25 
25 
25 


0. 00 758 


9.99 267 


0. 00 733 


9.99 293 


0. 00 707 


9. 99 318 


0.00 682 


9.99 343 


0. 00 657 


9.99 368 


26 

25 

25 

25 

26 


0.00 632 


9.99 394 


0.00 606 


9. 99 419 


0.00 581 


9.99 444 


0.00 556 


9.99 469 


0.00 531 


9. 99 495 


25 

25 

25 

26 
25 


0. 00 505 


9.99 520 


0. 00 480 


9.99 545 


0.00 455 


9. 99 570 


0. 00 430 


9.99 596 


0.00 404 


9. 99 621 


25 

26 
25 
25 
25 


0.00 379 


9.99 646 


0.00 354 


9. 99 672 


0.00 328 


9. 99 697 


0.00 303 


9.99 722 


0.00 278 


9. 99 747 


26 

25 

25 

25 

26 


0.00 253 


9. 99 773 


0.00 227 


9.99 798 


0. 00 202 


9.99 823 


0.00 177 


9.99 848 


0.00 152 


9. 99 874 


25 

25 

25 

26 
25 


0.00 126 


9.99 899 


0.00 101 


9.99 924 


0.00 076 


9.99 949 


0.00 051 


9.99 975 


0.00 025 


0.00 000 




0.00 000 



Prop. Pts. 



9. 85 693 

9. 85 681 

9. 85 669 

9.85 657 

9. 85 645 

9. 85 632 

9. 85 620 

9. 85 608 

9.85 596 

9.85 583 

9. 85 571 

9. 85 559 

9. 85 547 

9.85 534 

9. 85 522 

9. 85 510 

9. 85 497 

9. 85 485 

9. 85 473 

9.85 460 

9.85 448 

9. 85 436 

9. 85 423 

9.85 411 

9. 85 399 

9.85 386 

8. 85 374 

9. 85 361 

9. 85 349 

9. 85 337 

9.85 324 

9.85 312 

9. 85 299 

9. 85 287 

9. 85 274 

9.85 262 

9.85 250 

9.85 237 

9.85 225 

9.85 212 

9. 85 200 

9.85 187 

9.85 175 

9.85 162 

9.85 150 

9.85 137 

9.85 125 

9.85 112 

9.85 100 

9. 85 087 

9. 85 074 

9.85 062 

9. 85 049 

9.85 037 

9. 85 024 

9. 85 012 

9.84 999 

9.84 986 

9. 84 974 

9.84 961 



5 


13.0 


6 


15.6 


7 


18.2 


8 


20.8 


9 


23.4 




25 


1 


2.5 


2 


5.0 


3 


7.5 


4 


10.0 


5 


12.5 


6 


15.0 


7 


17.5 


8 


20.0 


9 


22.5 




14 


1 


1.4 


2 


2.8 


3 


4.2 


4 


5.6 


5 


7.0 


6 


8.4 


7 


9.8 


8 


11.2 


9 


12.6 




13 


1 


1.3 


2 


2.6 


3 


3.9 


4 


5.2 


5 


6.5 


6 


7.8 


7 


9.1 


8 


10.4 


9 


11.7 




12 


1 


1.2 


2 


2.4 


3 


3.6 


4 


4.8 


5 


6.0 


6 


7.2 


7 


8.4 


8 


9.6 


9 


10.8 
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Table III Tiff 5-236 

NATURAL SINES AND COSINES 



(For every minute of the quadrant) 



M. 


0° 


1° 


2° 


3° 


4° 




Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0.00000 


1.0000 


0.01745 


0.99985 


0.03490 


0.99939 


0.05234 


0.99863 


0. 06976 


0. 99756 


60 


1 


029 


000 


774 


984 


519 


938 


263 


861 


.07005 


754 


59 


2 


058 


000 


803 


984 


548 


937 


292 


860 


034 


752 


58 


3 


087 


000 


832 


983 


577 


936 


321 


858 


063 


750 


57 


4 


116 


000 


862 


983 


606 


935 


350 


857 


092 


748 


56 


5 


.00145 


1.0000 


. 01891 


.99982 


.03635 


.099934 


.05379 


.99855 


.07121 


.99746 


55 


6 


175 


000 


920 


982 


664 


933 


408 


854 


150 


744 


54 


7 


204 


000 


949 


981 


693 


932 


437 


852 


179 


742 


53 


8 


233 


000 


978 


980 


723 


931 


466 


851 


208 


740 


52 


9 


262 


000 


.02007 


980 


752 


930 


495 


849 


237 


738 


51 


10 


.00291 


1.0000 


.02036 


.99979 


.03781 


.99929 


.05524 


.99847 


.07266 


.99736 


50 


11 


320 


.99999 


065 


979 


810 


92? 


553 


846 


295 


734 


49 


12 


349 


999 


094 


978 


839 


926 


582 


844 


324 


731 


48 


13 


378 


999 


123 


977 


868 


925 


611 


842 


353 


729 


47 


14 


407 


999 


152 


977 


897 


924 


640 


841 


382 


727 


46 


15 


.00436 


.99999 


. 02181 


.99976 


.03926 


.99923 


.05669 


.99839 


. 07411 


.99725 


45 


16 


465 


999 


211 


976 


955 


922 


698 


838 


440 


723 


44 


17 


495 


999 


240 


975 


984 


921 


727 


836 


469 


721 


43 


18 


524 


999 


269 


974 


.04013 


919 


756 


834 


498 


719 


42 


19 


553 


998 


298 


974 


042 


918 


785 


833 


527 


716 


41 


20 


.00582 


.99998 


.02327 


.99973 


.04071 


.99917 


.05814 


.99831 


.07556 


.99714 


40 


21 


611 


998 


356 


972 


100 


916 


844 


829 


585 


712 


39 


22 


640 


998 


385 


972 


129 


915 


873 


827 


614 


710 


38 


23 


669 


998 


414 


971 


159 


913 


902 


826 


643 


708 


37 


24 


698 


998 


443 


970 


188 


912 


931 


824 


672 


705 


36 


25 


.00727] 


.99997 


.02472 


.99969 


.04217 


.99911 


.05960 


.99822 


.07701 


.99703 


35 


26 


756 


997 


501 


969 


246 


910 


989 


821 


730 


701 


34 


27 


785 


997 


530 


968 


275 


909 


.06018 


819 


759 


699 


33 


28 


814 


997 


560 


967 


304 


907 


047 


817 


788 


696 


32 


29 


844 


996 


589 


966 


333 


906 


076 


815 


817 


694 


31 


30 


.00873 


QQQQR 


.02618 


.99966 


.04362 


.99905 


.06105 


.99813 


.07846 


.99692 


30 


31 


902 


996 


647 


965 


391 


904 


134 


812 


875 


689 


29 


32 


931 


996 


676 


964 


420 


902 


163 


810 


904 


687 


28 


33 


960 


995 


705 


963 


449 


901 


192 


808 


933 


685 


27 


34 


989 


995 


734 


963 


478 


900 


221 


806 


962 


683 


26 


35 


. 01018 


.99995 


.02763 


.99962 


.04507 


.99898 


.06250 


.99804 


.07991 


.99680 


25 


36 


047 


995 


792 


961 


536 


897 


279 


803 


.08020 


678 


24 


37 


076 


994 


821 


960 


565 


896 


308 


801 


049 


676 


23 


38 


105 


994 


850 


959 


594 


894 


337 


799 


078 


673 


22 


39 


134 


994 


879 


959 


623 


893 


366 


797 


107 


671 


21 


40 


.01164 


.99993 


.02908 


.99958 


.04653 


.99892 


.06395 


.99795 


.08136 


.99668 


20 


41 


193 


993 


938 


957 


682 


890 


424 


793 


165 


666 


19 


42 


222 


993 


967 


956 


711 


889 


453 


792 


194 


664 


18 


43 


251 


992 


996 


955 


740 


888 


482 


790 


223 


661 


17 


44 


280 


992 


.03025 


954 


769 


886 


511 


788 


252 


659 


16 


45 


.01309 


.99991 


.03054 


.99953 


.04798 


.99885 


.06540 


.99786 


.08281 


.99657 


15 


46 


338 


991 


083 


952 


827 


883 


569 


784 


310 


654 


14 


47 


367 


991 


112 


952 


856 


882 


598 


782 


339 


652 


13 


48 


396 


990 


141 


951 


885 


881 


627 


780 


368 


649 


12 


49 


425 


990 


170 


950 


914 


879 


656 


778 


397 


647 


11 


50 


.01454 


.99989 


.03199 


.99949 


.04943 


.99878 


.06685 


.99776 


.08426 


.99644 


10 


51 


483 


989 


228 


948 


972 


876 


714 


774 


455 


642 


9 


52 


513 


989 


257 


947 


.05001 


875 


743 


772 


484 


639 


8 


53 


542 


988 


286 


946 


030 


873 


773 


770 


513 


637 


7 


54 


571 


988 


316 


945 


059 


872 


802 


768 


542 


635 


6 


55 


.01600 


.99987 


.03345 


.99944 


.05088 


.99870 


.06831 


.99766 


.08571 


.99632 


5 


56 


629 


987 


374 


943 


117 


869 


860 


764 


600 


630 


4 


57 


658 


986 


403 


942 


146 


867 


889 


762 


629 


627 


3 


58 


687 


986 


432 


941 


175 


866 


918 


760 


658 


625 


2 


59 


716 


985 


461 


940 


205 


864 


947 


758 


687 


622 


1 


60 


.01745 


.99985 


.03490 


.99939 


.05234 


.99863 


.06976 


.99756 


.08716 


.99619 


0 




Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


M. 




89° 


88° 


87° 


86° 


86° 
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M. 


5° 


6° 


7° 


8° 


9° 




Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0. 08716 


0. 99619 


0. 10453 


0. 99452 


0. 12187 


0.99255 


0. 13917 


0.99027 


0. 15643 


0.98769 


60 


1 


745 


617 


482 


449 


216 


251 


946 


023 


672 


764 


59 


2 


774 


614 


511 


446 


245 


248 


975 


019 


701 


760 


58 


3 


803 


612 


540 


443 


274 


244 


.14004 


015 


730 


755 


57 


4 


831 


609 


569 


440 


302 


240 


033 


Oil 


758 


751 


56 


5 


.08860 


.99607 


. 10597 


.99437 


.12331 


.99237 


.14061 


.99006 


. 15787 


.98746 


55 


6 


889 


604 


626 


434 


360 


233 


090 


002 


816 


741 


54 


7 


918 


602 


655 


431 


389 


230 


119 


.98998 


845 


737 


53 


8 


947 


599 


684 


428 


418 


226 


148 


994 


873 


732 


52 


9 


976 


596 


713 


424 


447 


222 


177 


990 


902 


728 


51 


10 


.09005 


.99594 


. 10742 


.99421 


.12476 


.99219 


.14205 


.98986 


.15931 


.98723 


50 


11 


034 


591 


771 


418 


504 


215 


234 


982 


959 


718 


49 


12 


063 


588 


800 


415 


533 


211 


263 


978 


988 


714 


48 


13 


092 


586 


829 


412 


562 


208 


292 


973 


.16017 


709 


47 


14 


121 


583 


858 


409 


591 


204 


320 


969 


046 


704 


46 


15 


.09150 


.99580 


.10887 


.99406 


.12620 


.99200 


. 14349 


.98965 


.16074 


.98700 


45 


16 


179 


578 


916 


402 


649 


197 


378 


961 


103 


695 


44 


17 


208 


575 


945 


399 


678 


193 


407 


957 


132 


690 


43 


18 


237 


572 


973 


396 


706 


189 


436 


953 


160 


686 


42 


19 


266 


570 


.11002 


393 


735 


186 


464 


948 


189 


681 


41 


20 


.09295 


.99567 


.11031 


.99390 


.12764 


.99182 


.14493 


.98944 


. 16218 


98676 


40 


21 


324 


564 


060 


386 


793 


178 


522 


940 


246 


671 


39 


22 


353 


562 


089 


383 


822 


175 


551 


936 


275 


667 


38 


23 


382 


559 


118 


380 


851 


171 


580 


931 


304 


662 


37 


24 


411 


556 


147 


377 


880 


167 


608 


927 


333 


657 


36 


25 


.09440 


.99553 


. 11176 


.99374 


.12908 


.99163 


.14637 


.98923 


.16361 


.98652 


35 


26 


469 


551 


205 


370 


937 


160 


666 


919 


390 


648 


34 


27 


498 


548 


234 


367 


966 


156 


695 


914 


419 


643 


33 


28 


527 


545 


263 


364 


995 


152 


723 


910 


447 


638 


32 


29 


556 


542 


291 


360 


.13024 


148 


752 


906 


476 


633 


31 


30 


.09585 


.99540 


.11320 


.99357 


.13053 


.99144 


. 14781 


.98902 


.16505 


.98629 


30 


31 


614 


537 


349 


354 


081 


141 


810 


897 


533 


624 


29 


32 


642 


534 


378 


351 


110 


137 


838 


893 


562 


619 


28 


33 


671 


531 


407 


347 


139 


133 


867 


889 


591 


614 


27 


34 


700 


528 


436 


344 


168 


129 


896 


884 


620 


609 


26 


35 


.09729 


.99526 


.11465 


.99341 


.13197 


.99125 


.14925 


.98880 


.16648 


.98604 


25 


36 


758 


523 


494 


337 


226 


122 


954 


876 


677 


600 


24 


37 


787 


520 


523 


334 


254 


118 


982 


871 


706 


595 


23 


38 


816 


517 


552 


331 


283 


114 


.15011 


867 


734 


590 


22 


39 


845 


514 


580 


327 


312 


110 


040 


863 


763 


585 


21 


40 


.09874 


.99511 


.11609 


.99324 


.13341 


.99106 


.15069 


.98858 


.16792 


.98580 


20 


41 


903 


508 


638 


320 


370 


102 


097 


854 


820 


575 


19 


42 


932 


506 


667 


317 


399 


098 


126 


849 


849 


570 


18 


43 


961 


503 


696 


314 


427 


094 


155 


845 


878 


565 


17 


44 


990 


500 


725 


310 


456 


091 


184 


841 


906 


561 


16 


45 


.10019 


.99497 


.11754 


.99307 


.13485 


.99087 


. 15212 


.98836 


. 16935 


.98556 


15 


46 


048 


494 


783 


303 


514 


083 


241 


832 


964 


551 


14 


47 


077 


491 


812 


300 


543 


079 


270 


827 


992 


546 


13 


48 


106 


488 


840 


297 


572 


075 


299 


8231 


. 17021 


541 


12 


49 


135 


485 


869 


293 


600 


071 


327 


818 


050 


536 


11 


50 


.10164 


.99482 


.11898 


.99290 


.13629 


.99067 


.15356 


.98814 


.17078 


.98531 


10 


51 


192 


479 


927 


286 


658 


063 


385 


809 


107 


526 


9 


52 


221 


476 


956 


283 


687 


059 


414 


805 


136 


521 


8 


53 


250 


473 


985 


279 


716 


055 


442 


800 


164 


516 


7 


54 


279 


470 


.12014 


276 


744 


051 


471 


796 


193 


511 


6 


55 


.10308 


.99467 


.12043 


.99272 


.13773 


.99047 


.15500 


.98791 


.17222 


.98506 


5 


56 


337 


464 


071 


269 


802 


043 


529 


787 


250 


501 


4 


57 


366 


461 


100 


265 


831 


039 


557 


782 


279 


496 


3 


58 


395 


458 


129 


262 


860 


035 


586 


778 


308 


491 


2 


59 


424 


455 


158 


258 


889 


031 


615 


773 


336 


486 


1 


60 


.10453 


.99452 


. 12187 


.99255 


. 13917 


.99027 


.15643 


. 98769 


.17365 


.98481 


0 




Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


TLf 




84< 


> 


I 

82 




8 


3° 


8] 


1° 


Si 


1° 


M. 
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M 


10° 


11° 


12° 


13° 


14° 




Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


0 


0. 17365 


0.98481 


0. 19081 


0. 98163 


0. 20791 


0. 97815 


0. 22495 


0. 97437 


0. 24192 


0.97030 


60 


1 


393 


476 


109 


157 


820 


809 


523 


430 


220 


023 


59 


2 


422 


471 


138 


152 


848 


803 


552 


424 


249 


015 


58 


3 


451 


466 


167 


146 


877 


797 


580 


417 


277 


008 


57 


4 


479 


461 


195 


140 


905 


791 


608 


411 


305 


001 


56 


5 


.17508 


.98455 


.19224 


.98135 


.20933 


.97784 


.22637 


.97404 


. 24333 


.96994 


55 


6 


537 


450 


252 


129 


962 


778 


665 


398 


362 


987 


54 


7 


565 


445 


281 


124 


990 


772 


693 


391 


390 


980 


53 


8 


594 


440 


309 


118 


. 21019 


766 


722 


384 


418 


973 


52 


9 


623 


435 


338 


112 


047 


760 


750 


378 


446 


966 


51 


10 


.17651 


.98430 


.19366 


. 98107 


. 21076 


.97754 


.22778 


. 97371 


.24474 


. 96959 


50 


11 


680 


425 


395 


101 


104 


748 


807 


365 


503 


952 


49 


12 


708 


420 


423 


096 


132 


742 


835 


358 


531 


945 


.48 


13 


737 


414 


452 


090 


161 


735 


863 


351 


559 


937 


47 


14 


766 


409 


481 


084 


189 


729 


892 


345 


587 


930 


46 


15 


.17794 


.98404 


.19509 


.98079 


. 21218 


.97723 


.22920 


.97338 


.24615 


.96923 


45 


16 


823 


399 


538 


073 


246 


717 


948 


331 


644 


916 


44 


17 


852 


394 


566 


067 


275 


711 


977 


325 


672 


909 


43 


18 


880 


389 


595 


061 


303 


705 


.23005 


318 


700 


902 


42 


19 


909 


383 


623 


056 


331 


698 


033 


311 


728 


894 


41 


20 


.17937 


.98378 


.19652 


.98050 


.21360 


. 97692 


.23062 


. 97304 


. 24756 


.96887 


40 


21 


966 


373 


680 


044 


388 


686 


090 


298 


784 


880 


39 


22 


995 


368 


709 


039 


417 


680 


118 


291 


813 


873 


38 


23 


.18023 


362 


737 


033 


445 


673 


146 


284 


841 


866 


37 


24 


052 


357 


766 


027 


474 


667 


175 


278 


869 


858 


36 


25 


.18081 


.98352 


. 19794 


.98021 


. 21502 


.97661 


.23203 


.97271 


. 24897 


.96851 


35 


26 


109 


347 


823 


016 


530 


655 


231 


264 


925 


844 


34 


27 


138 


341 


851 


010 


559 


648 


260 


257 


954 


837 


33 


28 


166 


336 


880 


004 


587 


642 


288 


251 


982 


829 


32 


29 


195 


331 


908 


.97998 


616 


636 


316 


244 


.25010 


822 


31 


30 


.18224 


.98325 


.19937 


.97992 


.21644 


. 97630 


.23345 


.97237 


.25038 


.96815 


30 


31 


252 


320 


965 


987 


672 


623 


373 


230 


066 


807 


29 


32 


281 


315 


994 


981 


701 


617 


401 


223 


094 


800 


28 


33 


309 


310 


.20022 


975 


729 


611 


429 


217 


122 


793 


27 


34 


338 


304 


051 


969 


758 


604 


458 


210 


151 


786 


26 


35 


.18367 


.98299 


.20079 


.97963 


. 21786 


.97598 


.23486 


.97203 


.25179 


.96778 


25 


36 


395 


294 


108 


958 


814 


592 


514 


196 


207 


771 


24 


37 


424 


288 


136 


952 


843 


585 


542 


189 


235 


764 


23 


38 


452 


283 


165 


946 


871 


579 


571 


182 


263 


756 


22 


39 


481 


277 


193 


940 


899 


573 


599 


176 


291 


749 


21 


40 


.18509 


.98272 


.20222 


. 97934 


.21928 


.97566 


.23627 


.97169 


.25320 


.96742 


20 


41 


538 


267 


250 


928 


956 


560 


656 


162 


348 


734 


19 


42 


567 


261 


279 


922 


985 


553 


684 


155 


376 


727 


18 


43 


595 


256 


307 


916 


.22013 


547 


712 


148 


404 


719 


17 


44 


624 


250 


336 


910 


041 


541 


740 


141 


432 


712 


16 


45 


.18652 


.98245 


.20364 


. 97905 


.22070 


. 97534 


.23769 


. 97134 


.25460 


.96705 


15 


46 


681 


240 


393 


899 


098 


528 


797 


127 


488 


697 


14 


47 


710 


234 


421 


893 


126 


521 


825 


120 


516 


690 


13 


48 


738 


229 


450 


887 


155 


515 


853 


113 


545 


682 


12 


49 


767 


223 


478 


881 


183 


508 


882 


106 


573 


675 


11 


50 


.18795 


.98218 


.20507 


.97875 


.22212 


.97502 


.23910 


.97100 


.25601 


.96667 


10 


51 


824 


212 


535 


869 


240 


496 


938 


093 


629 


660 


9 


52 


852 


207 


563 


863 


268 


489 


966 


086 


657 


653 


8 


53 


881 


201 


592 


857 


297 


483 


995 


079 


685 


645 


7 


54 


910 


196 


620 


851 


325 


476 


.24023 


072 


713 


638 


6 


55 


1 18938 


.98190 


.20649 


. 97845 


.22353 


.97470 


. 24051 


.97065 


. 25741 


.96630 


5 


56 


967 


185 


677 


839 


382 


463 


079 


058 


769 


623 


4 


57 


995 


179 


706 


833 


410 


457 


108 


051 


798 


615 


3 


58 


.19024 


174 


734 


827 


438 


450 


136 


044 


826 


608 


2 


59 


052 


168 


763 


821 


467 


444 


164 


037 


854 


600 


1 


60 


.19081 


.98163 


.20791 


.97815 


.22495 


.97437 


. 24192 


.97030 


.25882 


.96593 


0 




Oos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 






7S 




71 


1° 


71 


f° 


76 


P 


1 


r 5° 


1VA. 



75 



Digitized by 



Original from 

UNIVERSITY OF CALIFORNIA 





TM 5-236 



SURVEYING TABLES 



Table III . — Natural sines and cosines — Continued 



M. 


15° 


16° 


17° 


18” 


19° 






Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0. 25882 


0.96593 


0. 27564 


0.96126 


0.29237 


0.95630 


0.3090* 


0. 95106 


0. 32557 


0. 94552 


60 


1 


910 


585 


592 


118 


265 


622 


929 


097 


584 


542 


59 


2 


938 


578 


620 


110 


293 


613 


957 


088 


612 


533 


58 


3 


966 


570 


648 


102 


321 


605 


985 


079 


639 


523 


57 


4 


994 


562 


676 


094 


348 


596 


. 31012 


070 


667 


514 


56 


5 


.26022 


.96555 


.27704 


.96086 


.29376 


.95588 


.31040) 


.95061 


.32694 


.94504 


55 


6 


050 


547 


731 


078 


404 


579 


086 


052 


722 


495 


54 


7 


079 


540 


759 


070 


432 


571 


095 


043 


749 


485 


53 


8 


107 


532 


787 


062 


460 


.562 


123 


033 


777 


476 


52 


9 


135 


524 


815 


054 


487 


554 


151 


024 


804 


466 


51 


10 


.26163 


.96517 


.27843 


.96046 


.29515 


.95545 


. 31178 


.95015 


.32832 


.94457 


50 


11 


191 


509 


871 


037 


543 


536 


206 


006 


859 


447 


49 


12 


• 219 


502 


899 


029 


571 


528 


233 


.94997 


887 


438 


48 


13 


247 


494 


927 


021 


599 


519 


261 


988 


914 


428 


47 


14 


275 


486 


955 


013 


626 


511 


289 


979 


942 


418 


46 


15 


.26309 


.96479 


.27983 


.96005 


.29654 


.95502 


. 31316 


.94970 


.32969 


.94409 


45 


16 


331 


471 


.28011 


. 95997 


682 


493 


344 


961 


997 


399 


44 


17 


359 


463 


039 


989 


710 


485 


372 


952 


.33024 


390 


43 


18 


387 


456 


067 


981 


737 


476 


399 


943 


051 


380 


42 


19 


415 


448 


095 


972 


765 


467 


427 


933 


079 


370 


41 


20 


.26443 


.96440 


.28123 


.95964 


.29793 


.95459 


.31454 


.94924 


.33106 


.94361 


40 


21 


471 


433 


150 


956 


821 


450 


482 


915 


134 


351 


39 


22 


500 


425 


178 


948 


849 


441 


510 


906 


161 


342 


38 


23 


528 


417 


206 


940 


876 


433 


537 


807 


189 


332 


37 


24 


556 


410 


234 


931 


904 


424 


565 


888 


216 


322 


36 


25 


.26584 


.96402 


.28262 


.95923 


.29932 


.95415 


. 31593 


.94878 


.33244 


.94313 


35 


26 


612 


394 


290 


915 


960 


407 


620 


869 


271 


303 


34 


27 


640 


386 


318 


907 


987 


398 


648 


860 


298 


293 


33 


28 


668 


379 


346 


898 


.30015 


389 


675 


851 


326 


284 


32 


29 


696 


371 


374 


890 


043 


380 


703 


842 


353 


274 


31 


30 


.26724 


.96363 


.28402 


.95882 


.30071 


.95372 


.31730 


.94832 


.33381 


.94264 


30 


31 


752 


355 


429 


874 


098 


363 


758 


823 


408 


254 


29 


32 


780 


347 


457 


865 


126 


354 


786 


814 


436 


245 


28 


33 


808 


340 


485 


857 


154 


345 


813 


805 


463 


235 


27 


34 


836 


332 


513 


849 


182 


337 


841 


7951 


490 


225 


26 


35 


.26864 


.96324 


.28541 


.95841 


.30209 


.95328 


.31868 


.94786 


.33518 


. 94215 


25 


36 


892 


316 


569 


832 


237 


319 


896 


777 


545 


206 


24 


37 


920 


308 


597 


824 


265 


310 


923 


768 


573 


196 


23 


38 


948 


301 


625 


816 


292 


301 


951 


758 


600 


186 


22 


39 


976 


293 


652 


807 


320 


293 


979 


749 


627 


176 


21 


40 


.27004 


.96285 


.28680 


.95799 


.30348 


.95284 


.32006 


.94740 


. 33655 


. 94167 


20 


41 


032 


277 


708 


791 


376 


275 


034 


730 


682 


157 


19 


42 


060 


269 


736 


782 


403 


266 


061 


721 


7101 


147 


18 


43 


088 


261 


764 


774 


431 


257 


089 


712 


737 


137 


17 


44 


116 


253 


792 


766 


459 


248 


116 


702 


764 


127 


16 


45 


.27144 


.96246 


.28820 


. 95757 


.30486 


.95240 


. 32144 


.94693 


. 33792 


.94118 


15 


46 


172 


238 


847 


749 


514 


231 


171 


684 


819 


108 


14 


47 


200 


230 


875 


740 


542 


222 


199 


674 


846 


098 


13 


48 


228 


222 


903 


732 


£70 


213 


227 


665 


874 


088 


12 


49 


256 


214 


931 


724 


597 


204 


254 


656 


901 


078 


11 


50 


.27284 


.96206 


. 28959 


.95715 


.30625 


.95195 


.32282 


.94646 


.33929 


.94068 


10 


51 


312 


198 


987 


707 


653 


186 


309 


637 


956 


058 


9 


52 


340 


190 


.29015 


698 


680 


177 


337 


627 


983 


049 


8 


53 


368 


182 


042 


690 


708 


168 


364 


618 


.34011 


039 


7 


54 


396 


174 

i 


070 


681 


736 


159 


392 


609 


038 


029 


6 


55 


.27424 


.96166 


.29098 


.95673 


.30763 


.95150 


.32419 


.94599 


.34065 


.94019 


5 


56 


452 


158 


126 


664 


791 


142 


447 


590 


093 


009 


4 


57 


480 


150 


154 


656 


819 


133 


474 


580 


120 


.93999 


3 


58 


508 


142 


182 


647 


846 


124 


502 


571 


147 


989 


2 


69 


536 


134 


209 


639 


874 


115 


529 


561 


175 


979 


1 


60 


.27564 


.96126 


.29237 


.95630 


.30902 


.95106 


.32557 


.94552 


.34202 


.93969 


0 




Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 






74 


1° 


72 




72 


K> 


- 

71 


1° 


70 
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M. 


20° 


21° 


22° 


23° 


24° 






Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0. 34202 


0. 93969 


0.35837 


0. 93358 


0. 37461 


0. 92718 


0. 39073 


0. 92050 


0. 40674 


0. 91355 


60 


1 


229 


959 


864 


348 


488 


707 


100 


039 


700 


343 


59 


2 


257 


949 


891 


337 


515 


697 


127 


028 


727 


331 


58 


3 


284 


939 


918 


327 


542 


686 


153 


016 


753 


319 


57 


4 


311 


929 


945 


316 


569 


675 


180 


005 


780 


307 


56 


5 


. 34339 


.93919 


. 35973 


.93306 


. 37595 


.92664 


.39207 


.91994 


.40806 


.91295 


55 


6 


366 


909 


.36000 


295 


622 


653 


234 


982 


833 


283 


54 


7 


393 


899 


027 


285 


649 


642 


260 


971 


860 


272 


53 


8 


421 


889 


054 


274 


676 


631 


287 


959 


886 


260 


52 


9 


448 


879 


081 


264 


703 


620 


314 


948 


913 


248 


51 


10 


.34475 


.93869 


.36108 


.93253 


. 37730 


.92609 


.39341 


.91936 


.40939 


.91236 


50 


11 


503 


859 


135 


243 


757 


598 


367 


925 


966 


224 


49 


12 


530 


849 


162 


232 


784 


587 


394 


914 


992 


212 


48 


13 


557 


839 


190 


222 


811 


576 


421 


902 


. 41019 


200 


47 


U 


584 


829 


217 


211 


838 


565 


448 


891 


045 


. 188 


46 


15 


. 34612 


.93819 


.36244 


.93201 


.37865 


.92554 


.39474 


. 91879 


. 41072 


.91176 


45 


16 


639 


809 


271 


190 


892 


543 


501 


868 


098 


164 


44 


17 


666 


799 


298 


180 


919 


532 


528 


856 


125 


152 


43 


18 


694 


789 


325 


169 


946 


521 


555 


845 


151 


140 


42 


19 


721 


779 


352 


159 


973 


510 


581 


833 


178 


128 


41 


20 


.34748 


. 93769 


.36379 


. 93148 


.37999 


.92499 


.39608 


.91822 


.41204 


.91116 


40 


21 


775 


759 


406 


137 


.38026 


488 


635 


810 


231 


104 


39 


22 


803 


748 


434 


127 


053 


477 


661 


799 


257 


092 


38 


23 


830 


738 


461 


116 


080 


466 


688 


787 


284 


080 


37 


24 


857 


728 


488 


106 


107 


455 


715 


775 


310 


068 


36 


25 


.34884 


.93718 


.36515 


.93095 


.38134 


.92444 


. 39741 


.91764 


. 41337 


.91056 


35 


26 


912 


708 


542 


084 


161 


432 


768 


752 


363 


044 


34 


27 


939 


698 


569 


074 


188 


421 


795 


741 


390 


032 


33 


28 


966 


688 


596 


063 


215 


410 


822 


729 


416 


020 


32 


29 


993 


677 


623 


052 


241 


399 


848 


718 


443 


008 


31 


30 


.35021 


.93667 


.36650 


.93042 


.38268 


.92388 


.39875 


.91706 


. 41469 


.90996 


30 


31 


048 


657 


677 


031 


295 


377 


902 


694 


496 


984 


29 


32 


075 


647 


704 


020 


322 


366 


928 


683 


522 


972 


28 


33 


102 


637 


731 


010 


349 


355 


955 


671 


549 


960 


27 


34 


130 


626 


758 


.92999 


376 


343 


982 


660 


575 


948 


26 


35 


. 35157 


.93616 


. 36785 


.92988 


.38403 


.92332 


.40008 


.91648 


.41602 


.90936 


25 


36 


184 


606 


812 


978 


430 


321 


035 


636 


628 


924 


24 


37 


211 


596 


839 


967 


456 


310 


062 


625 


655 


911 


23 


38 


239 


585 


867 


956 


483 


299 


088 


613 


681 


899 


22 


39 


266 


575 


894 


945 


510 


287 


115 


601 


707 


887 


21 


40 


.35293 


.93565 


. 36921 


. 92935 


.38537 


.92276 


.40141 


.91590 


. 41734 


.90875 


20 


41 


320 


555 


948 


924 


564 


265 


168 


578 


760 


863 


19 


42 


347 


544 


975 


913 


591 


254 


195 


566 


787 


851 


18 


43 


375 


534 


.37002 


902 


617 


243 


221 


555 


813 


839 


17 


44 


402 


524 


029 


892 


644 


231 


248 


543 


840 


826 


16 


45 


.35429 


. 93514 


. 37056 


.92881 


.38671 


.92220 


.40275 


.91531 


.41866 


.90814 


15 


46 


456 


503 


083 


870 


698 


209 


301 


519 


892 


802 


14 


47 


484 


493 


110 


859 


725 


198 


328 


508 


919 


790 


13 


48 


511 


483 


137 


849 


752 


186 


355 


496 


945 


778 


12 


49 


538 


472 


164 


838 


778 


175 


381 


484 


972 


766 


11 


50 


.35565 


.93462 


. 37191 


.92827 


.38805 


.92164 


.40408 


. 91472 


.41998 


.90753 


10 


51 


592 


452 


218 


816 


832 


152 


434 


461 


.42024 


741 


9 


52 


619 


441 


245 


805 


859 


141 


461 


449 


051 


729 


8 


53 


647 


431 


272 


794 


886 


130 


488 


437 


077 


717 


7 


54 


674 


420 


299 


784 


912 


119 


514 


425 


104 


704 


6 


55 


. 35701 


. 93410 


.37326 


. 92773 


.38939 


. 92107 


.40541 


.91414 


.42130 


.90692 


5 


56 


728 


400 


353 


762 


966 


096 


567 


402 


156 


680 


4 


57 


755 


389 


380 


751 


993 


085 


594 


390 


183 


668 


3 


58 


782 


379 


407 


740 


.39020 


073 


621 


378 


209 


655 


2 


59 


810 


368 


434 


729 


046 


062 


647 


366 


235 


643 


1 


60 


.35837 


.93358 


. 37461 


. 92718 


.39073 


.92050 


.40674 


. 91355 


.42262 


.90631 


0 




Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


M. 




69° 


68° 


67° 


66° 


65° 
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25° 


26° 


27° 


28° 


29° 




JYL. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0. 42262 


0. 90631 


0. 43837 


0.89879 


0. 45399 


0. 89101 


0. 46947 


0.88295 


0.48481 


0.87462 


60 


1 


288 


618 


863 


867 


425 


087 


973 


281 


506 


448 


59 


2 


315 


606 


889 


854 


451 


074 


999 


267 


532 


434 


58 


3 


341 


594 


916 


841 


477 


061 


.47024 


254 


557 


420 


57 


4 


367 


582 


942 


828 


503 


048 


050 


240 


583 


406 


56 


5 


.42394 


.90569 


.43968 


.89816 


.45529 


.89035 


. 47076 


.88226 


.48608 


.87391 


55 


6 


420 


557 


994 


803 


554 


021 


101 


213 


634 


377 


54 


7 


446 


545 


.44020 


790 


580 


008 


127 


199 


659 


363 


53 


8 


473 


532 


046 


777 


606 


.88995 


153 


185 


684 


349 


52 


0 


499 


520 


072 


764 


632 


981 


178 


172 


710 


335 


51 


10 


.42525 


.90507 


.44098 


. 89752 


.45658 


.88968 


.47204 


.88158 


.48735 


.87321 


50 


11 


552 


495 


124 


739 


684 


955 


229 


144 


761 


306 


49 


12 


578 


483 


151 


726 


710 


942 


255 


130 


786 


292 


48 


13 


604 


470 


177 


713 


736 


928 


281 


117 


811 


278 


47 


14 


631 


458 


203 


700 


762 


915 


306 


103 


837 


264 


46 


15 


.42657 


.90446 


.44229 


. 89687 


. 45787 


.88902 


. 47332 


.88089 


.48862 


.87250 


45 


16 


683 


433 


255 


674 


813 


888 


358 


075 


888 


235 


44 


17 


709 


421 


281 


662 


839 


875 


383 


062 


913 


221 


43 


18 


736 


408 


307 


649 


865 


862 


409 


048 


938 


207 


42 


19 


762 


396 


333 


636 


891 


848 


434 


034 


964 


193 


41 


20 


.42788 


.90383 


.44359 


.89623 


. 45917 


.88835 


.47460 


.88020 


.48989 


.87178 


40 


21 


815 


371 


385 


610 


942 


822 


486 


006 


.49014 


164 


39 


22 


841 


358 


411 


597 


968 


808 


511 


.87993 


040 


150 


38 


23 


867 


346 


437 


584 


994 


795 


537 


979 


065 


136 


37 


24 


894 


334 


464 


571 


.46020 


782 


562 


905 


090 


121 


36 


25 


.42920 


.90321 


.44490 


.89558 


.46046 


.88768 


.47588 


. 87951 


.49116 


.87107 


35 


26 


946 


309 


516 


545 


072 


755 


614 


937 


141 


093 


34 


27 


972 


296 


542 


532 


097 


741 


639 


923 


166 


079 


33 


28 


999 


284 


568 


519 


123 


728 


665 


909 


192 


064 


32 


29 


.43025 


271 


594 


506 


149 


715 


690 


896 


217 


050 


31 


30 


.43051 


.90259 


.44620 


.89493 


. 46175 


.88701 


.47716 


.87882 


.49242 


.87036 


30 


31 


077 


246 


646 


480 


301 


688 


741 


868 


268 


021 


29 


32 


104 


233 


672 


467 


226 


674 


767 


854 


293 


007 


28 


33 


130 


221 


698 


454 


252 


661 


793 


840 


318 


.86993 


27 


34 


156 


208 


724 


441 


278 


647 


818 


826 


344 


978 


26 


35 


. 43182 


.90196 


.44750 


.89428 


.46304 


.88634 


.47844 


. 87812 


. 49369 


.86964 


25 


36 


209 


183 


776 


415 


330 


620 


869 


798 


394 


949 


24 


37 


235 


171 


802 


402 


355 


607 


895 


784 


419 


935 


23 


38 


261 


158 


828 


389 


381 


593 


920 


770 


445 


921 


22 


39 


287 


146 


854 


376 


407 


580 


946 


756 


470 


906 


21 


40 


. 43313 


. 90133 


.44880 


.89363 


.46433 


.88566 


. 47971 


.87743 


.49495 


.86892 


20 


41 


340 


120 


906 


350 


458 


553 


997 


729 


521 


878 


19 


42 


366 


108 


932 


337 


484 


539 


.48022 


715 


546 


863 


18 


43 


392 


095 


958 


324 


510 


526 


048 


701 


571 


849 


17 


44 


418 


082 


984 


311 


536 


512 


073 


687 


596 


834 


16 


45 


. 43445 


.90070 


.45010 


.89298 


.46561 


.88499 


.48099 


.87673 


.49622 


.86820 


15 


46 


471 


057 


036 


285 


587 


485 


124 


659 


647 


805 


14 


47 


497 


045 


062 


272 


613 


472 


150 


645 


672 


791 


13 


48 


523 


032 


088 


259 


639 


458 


175 


631 


697 


777 


12 


49 


549 


019 


114 


245 


664 


445 


201 


617 


723 


762 


11 


*0 


. 43575 


.90007 


.45140 


.89232 


.46690 


. 88431 


.48226 


.87603 


. 49748 


. 86748 


10 


51 


602 


.89994 


166 


219 


716 


417 


252 


589 


773 


733 


9 


52 


628 


981 


192 


206 


742 


404 


277 


575 


798 


719 


8 


53 


654 


968 


218 


193 


767 


390 


303 


561 


824 


704 


7 


54 


680 


956 


243 


180 


793 


377 


328 


546 


849 


690 


6 


55 


. 43706 


.89943 


.45269 


.89167 


. 46819 


.88363 


.48354 


. 87532 


. 49874 


.86675 


5 


56 


733 


930 


295 


153 


844 


349 


379 


518 


899 


661 


4 


57 


759 


918 


321 


140 


870 


336 


405 


504 


924 


646 


3 


58 


785 


905 


347 


127 


896 


322 


430 


490 


950 


632 


2 


59 


811 


892 


373 


114 


921 


308 


456 


476 


975 


617 


1 


60 


.43837 


.89879 


.45399 


. 89101 


.46947 


.88295 


. 48481 


.87462 


.50000 


.86603 


0 




Cos. 

64 


Sin. 

1° 


Cos. 

62 


Sin. 

1° 


Cos. 

62 


Sin. 

5° 


Cos. 

61 


Sin. 

i° 


Cos. 

6C 


Sin. 

1° 


M. 
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30° 


31° 


32° 


33° 


34° 






Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0.50000 


0. 86603 


0. 51504 


0. 85717 


0.52992 


0.84805 


0. 54404 


0.83867 


0. 55919 


0.82904 


60 


1 


025 


588 


529 


702 


.53017 


789 


488 


851 


943 


887 


59 


2 


050 


573 


554 


687 


041 


774 


513 


835 


968 


871 


58 


3 


076 


559 


579 


672 


066 


759 


537 


819 


992 


855 


57 


4 


101 


544 


604 


657 


091 


743 


561 


804 


.56016 


839 


56 


5 


.50126 


.86530 


.51628 


.85642 


. 53115 


.84728 


.54586 


.83788 


.56040 


.82822 


55 


6 


151 


515 


653 


627 


140 


712 


610 


772 


064 


806 


54 


7 


176 


501 


678 


612 


164 


697 


635 


756 


088 


790 


53 


8 


201 


486 


703 


597 


189 


681 


659 


740 


112 


773 


52 


9 


227 


471 


728 


582 


214 


666 


683 


724 


136 


757 


51 


10 


.50252 


.86457 


.51753 


. 85567 


.53238 


.84650 


.54708 


.83708 


.56160 


.82741 


50 


11 


277 


442 


778 


551 


263 


635 


732 


692 


184 


724 


49 


12 


302 


427 


803 


536 


288 


619 


756 


676 


208 


708 


48 


13 


327 


413 


828 


521 


312 


604 


781 


660 


232 


692 


47 


14 


352 


398 


852 


506 


337 


588 


805 


645 


256 


675 


46 


15 


.50377 


.86384 


. 51877 


.85491 


.53361 


. 84573 


.54829 


.83629 


.56280 


.82659 


45 


16 


403 


369 


902 


476 


386 


557 


854 


613 


305 


643 


44 


17 


428 


354 


927 


461 


411 


542 


878 


597 


329 


626 


43 


18 


453 


340 


952 


446 


435 


526 


902 


581 


353 


610 


42 


19 


478 


325 


977 


431 


460 


511 


927 


565 


377 


593 


41 


20 


.50503 


.86310 


.52002 


.85416 


.53484 


.84495 


.54951 


.83549 


.56401 


.82577 


40 


21 


528 


295 


026 


401 


509 


480 


975 


533 


425 


561 


39 


22 


553 


281 


051 


385 


534 


464 


999 


517 


449 


544 


38 


23 


578 


266 


076 


370 


558 


448 


.55024 


501 


473 


528 


37 


24 


603 


251 


101 


355 


583 


433 


048 


485 


497 


511 


36 


25 


.50628 


.86237 


. 52126 


. 85340 


.53607 


. 84417 


. 55072 


.83469 


.56521 


. 82495 


35 


26 


654 


222 


151 


325 


632 


402 


097 


453 


545 


478 


34 


27 


679 


207 


175 


310 


656 


386 


121 


437 


569 


462 


33 


28 


704 


192 


. 200 


294 


681 


370 


145 


421 


593 


446 


32 


29 


729 


178 


225 


279 


705 


355 


169 


405 


617 


429 


31 


30 


.50754 


.86163 


.52250 


.85264 


.53730 


. 84339 


.55194 


.83389 


.56641 


.82413 


30 


31 


779 


148 


275 


249 


754 


324 


218 


373 


665 


396 


29 


32 


804 


133 


299 


234 


779 


308 


242 


356 


689 


380 


28 


33 


829 


119 


324 


218 


804 


292 


266 


340 


713 


363 


27 


34 


854 


104 


349 


203 


828 


277 


291 


324 


736 


347 


26 


35 


.50879 


.86089 


.52374 


. 85188 


. 53853 


.84261 


.55315 


.83308 


.56760 


.82330 


25 


36 


904 


074 


399; 


173 


877 


245 


339 


292 


784 


314 


24 


37 


929 


059 


423 


157 


902 


230 


363 


276 


808 


297 


23 


38 


954 


045 


448 


142 


926 


214 


388 


260 


832 


281 


22 


39 


979 


030 


473 


127 


951 


198 


412 


244 


856 


264 


21 


40 


.51004 


.86015 


. 52498 


. 85112 


. 53975 


. 84182 


.55436 


.83228 


.56880 


.82248 


20 


41 


029 


000 


522 


096 


.54000 


167 


460 


212 


904 


231 


19 


42 


054 


. 85985 


547 


081 


024 


151 


484 


195 


928 


214 


18 


43 


079 


970 


572 


066 


049 


135 


509 


179 


952 


198 


17 


44 


104 


956 


597 


051 


073 


120 


533 


163 


976 


181 


16 


45 


. 51129 


.85941 


.52621 


.85035 


. 54097 


. 84104 


. 55557 


. 83147 


.57000 


. 82165 


15 


46 


154 


926 


646 


020 


122 


088 


581 


131 


024 


148 


14 


47 


179 


911 


671 


005 


146 


072 


605 


115 


047 


132 


13 


48 


204 


896 


696 


.84989 


171 


057 


630 


098 


071 


115 


12 


49 


229 


881 


720 


974 


195 


041 


654 


082 


095 


098 


11 


50 


.51254 


. 85866 


.52745 


.84959 


.54220 


.84025 


. 55678 


.83066 


. 57119 


.82082 


10 


51 


279 


851 


770 


943 


244 


009 


702 


050 


143 


065 


9 


52 


304 


836 


794 


928 


269 


.83994 


726 


034 


167 


048 


8 


53 


329 


821 


819 


913 


293 


978 


750 


017 


191 


032 


7 


54 


354 


806 


844 


897 


317 


962 


775 


001 


215 


015 


6 


55 


. 51379 


.85792 


.52869 


.84882 


. 54342 


.83946 


. 55799 


.82985 


.57238 


.81999 


5 


56 


404 


777 


893 


866 


366 


930 


823 


969 


262 


982 


4 


57 


429 


762 


918 


851 


391 


915 


847 


953 


286 


965 


3 


58 


454 


747 


943 


836 


415 


899 


871 


936 


310 


949 


2 


59 


479 


732 


967 


820 


440 


883 


895 


920 


334 


932 


1 


60 


. 51504 


. 85717 


.52992 


.84805 


.54464 


.83867 


. 55919 


.82904 


. 57358 


. 81915 


0 




Cos. 

5S 


Sin. 


Cos. 

5* 


Sin. 

\° 


Cos. 

51 


Sin. 

r° 


Cos. 

5( 


Sin. 

i° 


Cos. 

51 


Sin. 

>° 


M. 
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Table III . — Natural sines and cosines — Continued 



M. 


35° 


36° 


37° 


38° 


39° 






Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0. 57358 


0.81915 


0. 58779 


0.80902 


0.60182 


0.79864 


0. 61566 


0.78801 


0.62932 


0. 77715 


60 


1 


381 


899 


802 


885 


205 


846 


589 


783 


955 


696 


59 


2 


405 


882 


826 


867 


228 


829 


612 


765 


977 


678 


58 


2 


429 


865 


849 


850 


251 


811 


635 


747 


.63000 


660 


57 


4 


463 


848 


873 


833 


274 


793 


658 


729 


022 


641 


56 


5 


. 57477 


.81832 


.58896 


.80816 


.60298 


.79776 


.61681 


. 78711 


.63045 


.77623 


55 


6 


501 


815 


920 


799 


321 


758 


704 


694 


068 


605 


54 


7 


524 


798 


943 


782 


344 


741 


726 


676 


090 


586 


53 


8 


548 


782 


967 


765 


367 


723 


749 


658 


113 


568 


52 


9 


572 


765 


990 


748 


390 


706 


772 


640 


135 


550 


51 


10 


.57596 


.81748 


.59014 


.80730 


.60414 


.79688 


.61795 


.78622 


.63158 


.77531 


50 


11 


619 


731 


037 


713 


437 


671 


818 


604 


180 


513 


49 


12 


643 


714 


061 


696 


460 


653 


841 


586 


203 


494 


48 


13 


667 


698 


084 


679 


483 


635 


864 


568 


225 


476 


47 


14 


691 


681 


108 


662 


506 


618 


887 


550 


248 


458 


46 


15 


. 57715 


.81664 


. 59131 


.80644 


.60529 


.79600 


.61909 


.78532 


.63271 


.77439 


45 


16 


738 


647 


154 


627 


553 


583 


932 


514 


293 


421 


44 


17 


762 


631 


178 


610 


576 


565 


955 


496 


316 


402 


43 


18 


786 


614 


201 


593 


599 


547 


978 


478 


338 


384 


42 


19 


810 


597 


225 


576 


622 


530 


.62001 


460 


361 


366 


41 


20 


.57833 


.81580 


.59248 


.80558 


.60645 


. 79512 


.62024 


.78442 


.63383 


.77347 


40 


21 


857 


563 


272 


541 


668 


494 


046 


424 


406 


329 


39 


22 


881 


546 


295 


524 


691 


477 


069 


405 


428 


310 


38 


23 


904 


530 


318 


507 


714 


459 


092 


387 


451 


292 


37 


24 


928 


513 


342 


489 


738 


441 


115 


369 


473 


273 


36 


25 


. 57952 


.81496 


.59365 


.80472 


.60761 


.79424 


.62138 


.78351 


.63496 


.77255 


35 


26 


976 


479 


389 


455 


784 


406 


160 


333 


518 


236 


34 


27 


999 


462 


412 


438 


807 


388 


183 


315 


540 


218 


33 


28 


.58023 


445 


436 


420 


830 


371 


206 


. 297 


563 


199 


32 


29 


047 


428 


459 


403 


853 


353 


229 


279 


585 


181 


31 


30 


.58070 


.81412 


.59482 


.80386 


.60876 


. 79335 


.62251 


.78261 


.63608 


.77162 


30 


31 


094 


395 


506 


368 


899 


318 


274 


243 


630 


144 


29 


32 


118 


378 


529 


351 


922 


300 


297 


225 


653 


125 


28 


33 


141 


361 


552 


334 


945 


282 


320 


206 


675 


107 


27 


34 


165 


344 


576 


316 


968 


2641 


342 


188 


698 


088 


26 


35 


.58189 


.81327 


.59599 


.80299 


.60991 


.79247 


.62365 


.78170 


.63720 


.77070 


25 


36 


212 


310 


622 


282 


.61015 


229 


388 


152 


742 


051 


24 


37 


236 


293 


646 


264 


038 


211 


411 


134 


765 


033 


23 


38 


260 


276 


669 


247 


061 


193 


433 


116 


787 


014 


22 


39 


283 


259 


693 


230 


084 


176 


456 


098 


810 


.76996 


21 


40 


.58307 


.81242 


. 59716 


.80212 


.61107 


.79158 


.62479 


.78079 


.63832 


. 76977 


20 


41 


330 


225 


739 


195 


130 


140 


502 


061 


854 


959 


19 


42 


354 


208 


763 


178 


153 


122 


524 


043 


877 


940 


18 


43 


378 


191 


786 


160 


176 


105 


547 


025 


899 


921 


17 


44 


401 


174 


809 


143 


199 


087 


570 


007 


922 


903 


16 


45 


.58425 


. 81157 


.59832 


.80125 


.61222 


.79069 


.62592 


.77988 


.63944 


.76884 


15 


46 


449 


140 


856 


108 


245 


051 


615 


970 


966 


866 


14 


47 


472 


123 


879 


091 


268 


033 


638 


952! 


989 


847 


13 


48 


496 


106 


902 


073 


291 


016 


660 


934 


.64011 


828 


12 


49 


519 


089 


926 


056 


314 


.78998 


683 


916 


033 


810 


11 


50 


.58543 


.81072 


.59949 


.80038 


.61337 


.78980 


.62706 


. 77897 


.64056 


. 76791 


10 


51 


567 


055 


972 


021 


360 


962 


728 


879 


078 


772 


9 


52 


590 


038 


995 


003 


383 


944 


751 


861 


100 


754 


8 


53 


614 


021 


. 60019 


.79986 


406 


926 


774 


843 


123 


735 


7 


54 


637 


004 


042 

| 


968 


429 


908 


796 


824 


145 


717 


6 


55 


.58661 


.80987 


.60065 


.79951 


. 61451 


.78891 


.62819 


.77806 


.64167 


.76698 


5 


56 


684 


970 


089 


934 


474 


873 


842 


788 


190 


679 


4 


57 


708 


953 


112 


916 


497 


855 


864 


769 


212 


661 


3 


58 


731 


936 


135 


899 


520 


837 


887 


751 


234 


642 


2 


59 


755 


919 


158 


881 


543 


819 


909 


733 


256 


623 


1 


60 


.58779 


.80902 


.60182 


.79864 


.61566 


.78801 


.62932 


. 77715 


.64279 


.76604 


0 




Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Vf 




54 


1° 


52 


1° 


52 


5° 


51 


L° 


5C 


1° 


M. 
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Table III . — Natural sines and cosines — Continued 



M. 


40° 


41° 


42° 


43° 


44° 




Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 




0 


0. 64279 


0. 76604 


0. 65606 


0. 75471 


0. 66913 


0. 74314 


0. 68200 


0. 73135 


0.69466 


0. 71934 


60 


1 


301 


586 


628 


452 


935 


295 


221 


116 


487 


914 


59 


2 


323 


567 


650 


433 


956 


276 


242 


096 


508 


894 


58 


3 


346 


548 


672 


414 


978 


256 


264 


076 


529 


873 


57 


4 


368 


530 


694 


395 


999 


237 


285 


056 


549 


853 


56 


5 


.64390 


.76511 


. 65716 


. 75375 


. 67021 


. 74217 


.68306 


.73036 


. 69570 


.71833 


55 


6 


412 


492 


738 


356 


043 


198 


327 


016 


591 


813 


54 


7 


435 


473 


759 


337 


064 


178 


349 


.72996 


612 


792 


53 


8 


457 


455 


781 


318 


086 


159 


370 


976 


633 


772 


52 


9 


479 


436 


803 


299 


107 


139 


391 


957 


654 


752 


51 


10 


.64501 


.76417 


.65825 


.75280 


.67129 


.74120 


.68412 


.72937 


.69675 


.71732 


50 


11 


524 


398 


847 


261 


151 


100 


434 


917 


696 


711 


49 


12 


546 


380 


869 


241 


172 


080 


455 


807 


717 


691 


48 


13 


568 


361 


891 


222 


194 


061 


476 


877 


737 


671 


47 


14 


590 


342 


913 


203 


215 


041 


497 


857 


758 


650 


46 


15 


.64612 


.76323 


.65935 


.75184 


.67237 


.74022 


.68518 


.72837 


.69779 


.71630 


45 


16 


635 


304 


956 


165 


258 


002 


539 


817 


800 


610 


44 


17 


657 


286 


978 


146 


280 


.73983 


561 


797 


821 


590 


43 


18 


679 


267 


.66000 


126 


301 


963 


582 


777 


842 


569 


42 


19 


701 


248 


022 


107 


323 


944 


603 


757 


862 


549 


41 


20 


.64723 


.76229 


.66044 


.75088 


.67344 


.73924 


.68624 


.72737 


.69883 


.71529 


40 


21 


746 


210 


066 


069 


366 


904 


645 


717 


904 


508 


39 


22 


768 


192 


088 


050 


387 


885 


666 


697 


925 


488 


38 


23 


790 


173 


109 


030 


409 


865 


688 


677 


946 


468 


37 


24 


812 


154 


131 


011 


430 


846 


709 


657 


966 


447 


36 


25 


.64834 


.76135 


.66153 


.74992 


. 67452 


.73826 


.68730 


.72637 


.69987 


.71427 


35 


26 


856 


116 


175 


973 


473 


806 


751 


617 


.70008 


407 


34 


27 


878 


097 


197 


953 


495 


787 


772 


597 


029 


386 


33 


28 


901 


078 


218 


934 


516 


767 


793 


577 


049 


366 


32 


29 


923 


059 


240 


915 


538 


747 


814 


557 


070 


345 


31 


30 


.64945 


.76041 


.66262 


. 74896 


. 67559 


.73728 


.68835 


.72537 


.70091 


. 71325 


30 


31 


967 


022 


284 


876 


580 


708 


857 


517 


112 


305 


29 


32 


989 


003 


306 


857 


602 


688 


878 


497 


132 


284 


28 


33 


.65011 


.75984 


327 


838 


623 


669 


899 


477 


153 


264 


27 


34 


033 


965 


349 


818 


645 


649 


920 


457 


174 


243 


26 


35 


.65055 


.75946 


.66371 


.74799 


.67666 


.73629 


.68941 


.72437 


.70195 


.71223 


25 


36 


077 


927 


393 


780 


688 


610 


962 


417 


215 


203 


24 


37 


100 


908 


414 


760 


709 


590 


983 


397 


236 


182 


23 


38 


122 


889 


436 


741 


730 


570 


.69004 


377 


257 


162 


22 


39 


144 


870 


458 


722 


752 


551 


025 


357 


277 


141 


21 


40 


.65166 


.75851 


.66480 


.74703 


.67773 


.73531 


.69046 


.72337 


.70298 


. 71121 


20 


41 


188 


832 


501 


683 


795 


511 


067 


317 


319 


100 


19 


42 


210 


813 


523 


664 


816 


491 


088 


297 


339 


080 


18 


43 


232 


794 


545 


644 


837 


472 


109 


277 


360 


059 


17 


44 


254 


775 


566 


625 


859 


452 


130 


257 


381 


039 


16 


45 


.65276 


.75756 


.66588 


.74606 


.67880 


.73432 


.69151 


.72236 


.70401 


. 71019 


15 


46 


298 


738 


610 


586 


901 


413 


172 


216 


422 


.70998 


14 


47 


320 


719 


632 


567 


923 


393 


193 


196 


443 


978 


13 


48 


342 


700 


653 


548 


944 


373 


214 


176 


463 


957 


12 


49 


364 


680 


675 


528 


965 


353 


235 


156 


484 


937 


11 


50 


.65386 


.75661 


.66697 


.74509 


.67987 


.73333 


.69256 


. 72136 


.70505 


.70916 


10 


51 


408 


642 


718 


489 


.68008 


314 


277 


116 


625 


896 


9 


52 


430 


623 


740 


470 


029 


294 


298 


095 


546 


875 


8 


53 


452 


604 


762 


451 


051 


274 


319 


075 


567 


855 


7 


54 


474 


585 


783 


431 


072 


254 


340 


055 


587 


834 


6 


55 


.65496 


.75566 


.66805 


.74412 


.68093 


.73234 


.69361 


.72035 


.70608 


.70813 


5 


56 


518 


547 


827 


392 


115 


215 


382 


015 


628 


793 


4 


57 


540 


528 


848 


373 


136 


195 


403 


.71995 


649 


772 


3 


58 


562 


509 


870 


353 


157 


175 


424 


974 


670 


752 


2 


59 


584 


490 


891 


334 


179 


155 


445 


954 


690 


731 


1 


60 


.65606 


.75471 


. 66913 


.74314 


.68200 


. 73135 


.69466 


.71934 


.70711 


.70711 


0 




Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


Cos. 


Sin. 


M. 




41 


>° 


41 


1 ° 


4 


r° 


4< 


i° 


41 

i 


5° 
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Table IV 

NATURAL TANGENTS AND COTANGENTS 
(For every minute of the quadrant.) 



M 


0 


o 


1 


o 


2 


o 


3 


o 




Tan. 


Cot. 


Tan. 


Cot. 


Tan. 


Cot. 


Tan. 


Cot, 




0 


0.00000 


0 


0. 01746 


57.2900 


0. 03492 


28.6363 


0. 05241 


19. 0811 


60 


1 


029 


3437. 75 


775 


56. 3506 


521 


.3994 


270 


18. 9755 


59 


2 


058 


1718. 87 


804 


55. 4415 


550 


. 1664 


299 


.8711 


58 


3 


087 


1145. 92 


833 


54. 5613 


579 


27. 9372 


328 


. 7678 


57 


4 


116 


859. 436 


862 


53. 7086 


609 


.7117 


357 


.6656 


56 


5 


.00145 


687.549 


. 01891 


52. 8821 


.03638 


27.4899 


.05387 


18. 5645 


55 


6 


175 


572. 957 


920 


52. 0807 


667 


.2715 


416 


.4645 


54 


7 


204 


491. 106 


949 


51.3032 


696 


.0566 


445 


.3655 


53 


8 


233 


429. 718 


978 


50. 5485 


725 


26. 8450 


474 


.2677 


52 


9 


262 


381.971 


.02007 


49. 8157 


754 
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117 


. 32573 


964 


.00582 


826 


. 72771 


59 


2 


316 


. 69121 


148 


.32001 


995 


.00086 


857 


.72338 


58 


3 


347 


.68452 


179 


.31430 


.25026 


3.99592 


888 


.71907 


57 


4 


377 


.67786 


209 


.30860 


056 


.99099 


920 


. 71476 


56 


5 


.21408 


4. 67121 


.23240 


4. 30291 


.25087 


3.98607 


.26951 


3. 71046 


55 


6 


438 


.66458 


271 


.29724 


118 


.98117 


982 


.70616 


54 


7 


469 


. 65797 


301 


.29159 


149 


.97627 


.27013 


.70188 


53 


8 


499 


. 65138 


332 


.28595 


180 


. 97139 


044 


. 69761 


52 


9 


529 


.64480 


363 


.28032 


211 


.96651 


076 


. 69335 


51 


10 


.21560 


4.63825 


.23393 


4. 27471 


.25242 


3.96165 


.27107 


3.68909 


50 


11 


590 


.63171 


424 


.26911 


273 


.95680 


138 


.68485 


49 


12 


621 


. 62518 


455 


.26352 


304 


.95196 


169 


68061 


48 


13 


651 


. 61868 


485 


. 25795 


335 


.94713 


201 


.67638 


47 


14 


682 


. 61219 


516 


.25239 


366 


.94232 


232 


. 67217 


46 


15 


. 21712 


4. 60572 


.23547 


4. 24685 


.25397 


3. 93751 


.27263 


3. 66796 


45 


16 


743 


.59927 


578 


.24132 


428 


. 93721 


294 


.66376 


44 


17 


773 


.59283 


608 


.23580 


459 


.92793 


326 


.65957 


43 


18 


804 


.58641 


639 


.23030 


490 


.92316 


357 


.65538 


42 


19 


834 


.58001 


670 


.22841 


521 


.91839 


388 


.65121 


41 


20 


.21864 


4. 57363 


.23700 


4. 21933 


.25552 


3. 91364 


.27419 


3. 64705 


40 


21 


895 


.56726 


731 


. 21387 


583 


.90890 


451 


.64289 


39 


22 


925 


.56091 


762 


.20842 


614 


.90417 


482 


.63874 


38 


23 


956 


.55458 


793 


.20298 


645 


.89945 


513 


.63461 


37 


24 


986 


.54826 


823 


. 19756 


676 


. 89474 


545 


.63048 


36 


25 


.22017 


4. 54196 


.23854 


4. 19215 


.25707 


3.89004 


.27576 


3. 62636 


35 


26 


047 


.53568 


885 


.18675 


738 


.88536 


607 


.62224 


34 


27 


078 


.52941 


916 


. 18137 


769 


.88068 


638 


. 61814 


33 


28 


108 


.52316 


946 


.17600 


800 


.87601 


670 


. 61405 


32 


29 


139 


.51693 


977 


.17064 


831 


. 87136 


701 


.60996 


31 


30 


.22169 


4. 51071 


.24008 


4. 16530 


.25862 


3. 86671 


.27732 


3.60588 


30 


31 


200 


.50451 


039 


.15997 


893 


.86208 


764 


.60181 


29 


32 


231 


.49832 


69 


.15465 


924 


.85745 


795 


. 59775 


28 


33 


261 


. 49215 


100 


. 14934 


955 


.85284 


826 


. 59370 


27 


34 


292 


.48600 


131 : 


. 14405 


986 


.84824 


858 


.58966 J 


26 


35 


.22322 | 


4. 47986 


. 24162 I 


4. 13877 


.26017 


3. 84364 


.27889 


3. 58562 


25 


36 


353 1 


. 47374 


193 i 


.13350 


048 


.83906 


921 


.58160 


24 


37 


383 


.46764 


223 | 


.12825 


079 


.83449 


952 


.57758 


23 


38 


414 


.46155 


254 


.12301 


110 


.82992 


983 


. 57357 


22 


39 


444 


.45548 


285 | 


. 11778 


141 


.82537 


.28015 


.56957 


21 


40 


.22475 


4. 44942 


.24316 


4.11256 


.26172 


3.82083 


.28046 


3. 56557 


20 


41 


505 


.44338 


347 1 


. 10736 


203 


.81630 


077 


.56159 


19 


42 


536 


.43735 


377 


. 10216 


235 


.81177 


109 


. 55761 


18 


43 


567 


. 43134 


408 


.09699 


266 


.80726 


140 


.55364 


17 


44 


597 


.42534 j 


439 


.09182 


297 


.80276 


172 


.54968 


16 


45 


.22628 


4. 41936 1 


.24470 


4. 08666 


.26328 


3.79827 


.28203 


3. 54573 


15 


46 


658 


. 41340 1 


501 


.08152 


359 


.79378 


234 | 


.54179 


14 


47 


689 


.40745 j 


532 


.07639 


390 


. 78931 


266 


.53785 


13 


48 


719 


. 40152 1 


562 


.07127 


421 


.78485 


297 j 


.53393 


12 


49 


750 


.39560 | 


593 


.06616 


452 


.78040 


329 


.53001 


11 


50 


.22781 


4.38969 


.24624 


4. 06107 


.26483 


3. 77595 


.28360 


3. 52609 


10 


51 


811 


.38381 


655 


.05599 


515 


. 77152 


391 


. 52219 


9 


52 


842 


. 37793 


686 


.05092 


546 


.76709 


423 


.51829 


8 


53 


872 


.37207 


717 


.04586 


577 


.76268 


454 


. 51441 


7 


54 


903 


.36623 


747 


.04081 


608 


.75828 


486 


.51053 


6 


55 


.22934 


4. 36040 


.24778 


4. 03578 


. 26639 


3. 75388 


.28517 


3.50666 


5 


56 


964 


. 35459 


809 


. 03076 


670 


. 74950 


549 


.50279 


4 


57 


995 


.34879 


840 


. 02574 


701 


.74512 


580 


.49894 


3 


58 


.23026 


.34300 


871 


. 02074 


733 


.74075 


612 


.49509 


2 


59 


056 


.33723 


902 


. 01576 


764 


. 73640 


643 


.49125 


1 


60 


.23087 


4. 33148 


.24933 


4.01078 


. 26795 


3. 73205 


.28675 


3. 48741 


0 




Cot. 


Tan. 


Cot. 


Tan. 


Cot. 1 


Tan. 


Cot. 


Tan. 


Vf 




Ti 


r° 


76° 


75° 


74 


1° 
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16° 


17° 


18° 


19° 




M. 






















Tan. 


Cot. 


Tan. 


Cot. 


Tan. 


Cot. 


Tan. 


Cot. 




0 


0.28675 


3. 48741 


0.30573 


3. 27085 


0. 32492 


3. 07768 


0.34433 


2.90421 


60 


1 


706 


.48359 


605 


. 26V 45 


524 


.07464 


465 


.90147 


59 


2 


738 


.47927 


637 


.26406 


556 


.07160 


498 


.89873 


58 


3 


769 


.47596 


669 


.26067 


588 


.06857 


530 


.89600 


57 


4 


801 


. 47216 


700 


.25729 


621 


.06554 


563 


.89327 


56 


5 


.28832 


3. 46837 


.30732 


3. 25392 


.32653 


3.06252 


.34596 


2.89055 


55 


6 


864 


.46458 


764 


.25055 


685 


.05950 


628 


.88783 


54 


7 


895 


.46080 


796 


.24719 


717 


.05649 


661 


.88511 


53 


8 


927 


. 45705 


828 


.24383 


749 


. 05349 


693 


.88240 


52 


9 


958 


.45327 


860 


.24049 


782 


.05049 


726 


.87970 


51 


10 


.28990 


3. 44951 


.30891 


3. 23714 


.32814 


3.04749 


.34758 


2.87700 


50 


11 


.29021 


. 44576 


923 


.23381 


846 


.04450 


791 


. 87430 


49 


12 


053 


.44202 


955 


.23048 


878 


.04152 


824 


. 87161 


48 


13 


084 


.43829 


987 


.22715 


911 


.03854 


856 


.86892 


47 


14 


116 


.43456 


.31019 


.22384 


943 


.03556 


889 


.86624 


46 


15 


.29147 


3. 43084 


.31051 


3. 22053 


.32975 


3.03260 


.34922 


2. 86356 


45 


16 


179 


. 42713 


083 


.21722 


.33007 


.02963 


954 


.86089 


44 


17 


210 


.42343 


115 


. 21392 


040 


.02607 


987 


.85822 


43 


18 


242 


. 41973 


147 


.21063 


072 


.02372 


.35020 


.85555 


42 


19 


274 


.41604 


178 


.20734 


104 


.02077 


052 


.85289 


41 


20 


.29305 


3. 41236 


.31210 


3.20406 


.33136 


3.01783 


.35085 


2. 85023 


40 


21 


337 


.40869 


242 


.20079 


169 


.01489 


118 


.84758 


39 


22 


368 


.40502 


274 


. 19752 


201 


.01196 


150 


.84494 


38 


23 


400 


.40136 


300 


.19426 


233 


.00903 


183 


.84229 


37 


24 


432 


. 39771 


338 


.19100 


266 


.00611 


216 


.83965 


36 


25 


.29463 


3. 39406 


. 31370 


3. 18775 


.33298 


3. 00319 


.35248 


2.83702 


35 


26 


495 


.39042 


402 


.18451 


330 


.00028 


281 


.83439 


34 


27 


526 


.38679 


434 


.18127 


363 


2. 99738 


314 


.83176 


33 


28 


558 


.38317 


466 


.17804 


395 


.99447 


346 


.82914 


32 


29 


590 


. 37955 


498 


. 17481 


427 


. 99158 


379 


.82653 


31 


30 


.29621 


3. 37594 


.31530 


3. 17159 


.33460 


2.98868 


.35412 


2. 82391 


30 


31 


653 


.37234 


562 


.16838 


492 


.98560 


445 


. 82130 


29 


32 


685 


.36875 


594 


. 16517 


524 


.98292 


477 


. 81870 


28 


33 


716 


. 36516 


626 


. 16197 


557 


.98004 


510 


. 81610 


27 


34 


748 


.36158 


658 


. 15877 


589 


. 97717 


543 


.81350 


26 


35 


.29780 


3.35800 


.31690 


3. 15558 


.33621 


2. 97430 


.35576 


2. 81091 


25 


36 


811 


.35443 


722 


. 15140 


654 


. 97144 


608 


.80633 


24 


37 


843 


.35087 


754 


. 14922 


686 


.96858 


641 


.80574 


23 


38 


875 


. 34732 


786 


.14605 


718 


.96573 


674 


.80316 


22 


39 


906 


. 34377 


818 


.14288 


751 


.96288 


707 


.80059 


21 


40 


.29938 


3.34023 


.31850 


3. 13972 


.33783 


2.96004 


. 35740 


2. 79802 


20 


41 


970 


.33670 


882 


.13656 


816 


. 95721 


772 


.79545 


19 


42 


.30001 


.33317 


914 


.13341 


848 


.95437 


805 


.79289 


18 


43 


033 


.32965 


946 


. 13027 


881 


. 95155 


838 


.79033 


17 


44 


065 


.32614 


978 


.12713 


913 


.94872 


871 


. 78778 


16 


45 


.30097 


3. 32264 


.32010 


3. 12400 


.33945 


2. 94591 


.35904 


2.78523 


15 


46 


128 


. 31914 


042 


.12087 


978 


. 94309 


937 


.78269 


14 


47 


160 


.31565 


074 


. 11775 


. 34010 


.94028 


969 


.78014 


13 


48 


192 


. 31216 


106 


.11464 


043 


. 93748 


.36002 


. 77761 


12 


49 


224 


.30868 


139 


.11153 


075 


. 93468 


035 


.77507 


11 


50 


.30255 


3. 30521 


.32171 


3. 10842 


. 34108 


2. 93189 


.36068 


2. 77254 


10 


51 


287 


. 30174 


203 


. 10532 


140 


.92910 


101 


.77002 


9 


52 


319 


.29829 


235 


.10223 


173 


.92632 


134 


.76750 


8 


53 


351 


.29483 


267 


.09914 


205 


.92354 


167 


.76498 


7 


54 


382 


.29139 


299 


.09606 


238 


.92076 


199 


.76247 


6 


55 


.30414 


3. 28795 


. 32331 


3. 09298 


. 34270 


2. 91799 


. 36232 


2 . 75996 


5 


56 


446 


.28452 


363 


.08991 


303 


. 91523 


265 


. 75746 


4 


57 


478 


.28109 


396 


.08685 


335 


.91246 


298 


.75496 


3 


58 


509 


.27767 


428 


.08379 


368 


.90971 


331 


.75246 


2 


59 


541 


.27426 


460 


.08073 


400 


.90696 


364 


.74997 


1 


60 


.30573 


3.27085 


.32492 


3.07768 


.34433 


2.90421 


.36397 


2. 74748 


0 




Cot. 


Tan. 


Cot. 


Tan. 


Cot. 


Tan. 


Cot. 


Tan. 






















M. 
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20° 


21° 


22° 


23° 






Tan. 


Cot 


Tan. 


Cot. 


Tan. 


Cot. 


Tan. 


Oot. 




0 


0. 36397 


2. 74748 


0.38386 


2.60509 


0.40403 


2.47509 


0. 42447 


2.35585 


60 


1 
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24. 016 


roo 7 
OOO. / 


5.53 


18. 143 


306.7 


6. 13 


20. 112 


377. 2 


6.73 


22.080 


455! 0 


7.33 


24.049 


RAf\ O 
04U. A 


5.54 


18. 176 


307.9 


6. 14 


20. 144 


378.4 


6. 74 


22. 113 


456. 3 


7 04 
/. 04 


oa noi 
44. Uol 


*41 7 
041. / 


5. 55 


18.209 


309.0 


6, 15 


20. 177 


379.7 


6. 75 


22. 146 


457.7 


7. 35 


OA 1 14 
44. 114 


543.1 


5.56 


18. 241 


310. 1 


6. 16 


20 210 


380. 9 


6 76 


22. 178 


459. 1 


7. 36 


OA 147 
44. 14/ 


544.6 


5.57 


18. 274 


311.2 


6.17 


20! 243 


382. 1 


6.' 77 


22! 211 


460. 4 


7.' 37 


24. 180 


RAS\ 1 
04O. I 


5.58 


18. 307 


312.3 


6. 18 


20.276 


383. 4 


6.78 


22. 244 


461. 8 


7.38 


24.213 


RA7 A 
04/. O 


5.59 


18. 340 


313.5 


6. 19 


9A 0A8 

*AJ. iHJO 


384.6 


A 70 
0. /V 


99 977 
44. 4/ / 


463! 2 


7.39 


24.245 


RAQ 1 

04V. 1 


5. 60 


18. 373 


314.6 


6. 20 


on 041 


385.9 


A SO 
O. OU 


00 om 
AA. OlU 


464.5 


7 jf.n 
7. 40 


24. 278 


550.6 


5 61 


18! 405 


315. 7 


6* 21 


OH 974 
4U. 0/4 


387. 1 


A Ol 

O. ol 


22. 342 


465.9 


7. 41 


24. 311 


552.1 


5! 62 


18! 438 


316.8 


6.22 


20. 407 


. 388.4 


6. 82 


22. 375 


467. 3 


7. 42 


24. 344 


553.6 


5.63 


18. 471 


318. 0 


6.23 


20.440 


389. 6 


6.83 


22.408 


4Afi 7 
400. / 


7.43 


24.377 


555. 1 


5 54 


18. 504 


319. 1 


a OA 
O. At 


on ATO 

4U. 4/4 


390. 9 


A OA 

0. o4 


22. 441 


470 0 
4/U. U 


7.44 


24.409 


556. 6 


5. 65 


1ft ^07 
10. 00/ 


320.2 


A OK 

0. *o 


on cnc 
4U. 505 


392.2 


6. 85 


22. 474 


471.4 


7. 45 


24.442 


558.1 


5* 66 


1ft 570 

10. o/o 


321.4 


O, ZD 


20. 538 


393.4 


6. 86 


22.507 


472.8 


7.46 


24.475 


559.6 


5.67 


18.602 


322.5 


6.27 


20.571 


394. 7 


6.87 


22. 539 


474 9 

4/4. A 


7.47 


24.508 


561. 1 


5.68 


18. 635 


323. 7 


6.28 


20.604 


395 9 


6.88 


22.572 


47R A 
4/0. 0 


7.48 


24 641 


562. 6 


5.69 


18.668 


324.8 


6.29 


20. 636 


007 9 
OV/. a 


6.89 


22.605 


A*7i n 
4/ /. U 


7.49 


24. 573 


564. 1 


5.70 


18.701 


326.0 


6.30 


20.669 


398.5 


6.90 


22.638 


478.4 


7.50 


24.606 


665.7 


5.71 


18. 734 


327.1 


6. 31 


20.702 


399.7 


6.91 


22.671 


479.8 


5.72 


18.766 


328.3 


6. 32 


20.735 


401.0 


6.92 


22.703 


481.2 








5.73 


18.799 


329.4 


6.33 


20.768 


402.3 


6.93 


22.736 


482.6 








5.74 


18.832 


330.6 


6.34 


20.800 


403.6 


6.94 


22.769 


484.0 








5.75 


18.865 


331.7 


6.35 


20.833 


404.9 


6.95 


22.802 


485.4 








5.76 


18.898 


332.9 


9.36 


20.866 


406.1 


6.96 


22.835 


486.8 








5.77 


18. 930 


334.0 


6.37 


20.899 


407.4 


6.97 


22.867 


488.2 








! 5.78 


18.963 


335.2 


6.38 


20.932 


408.7 


6.98 


22.900 


489.6 








! 5.79 


18.996 


336.4 


6.39 


20.965 


410.0 


6.99 


22.933 


491.0 
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Table XV 

CURVATURE AND REFRACTION 

(Differences in feet between the apparent and true level at distances varying from 

1 to 66 miles) 



Distance 
(miles) 



1.. 
2. 
3_ 
4. 

5_. 

6_. 
7_. 
8_. 
9. 
10. 

11. 
12. 
13 
14. 
15 

16 
17. 
18 
19 
20 

21 
22 
23 
24 

25. 

26. 
27 
28 
29 
30 

31 
32 



Difference in feet for— 



Curva- 
ture 



0.7 
2.7 
6.0 
10.7 
16.7 

24.0 
32.7 
42.7 
54.0 
66.7 

80.7 
96.1 
112.8 
130.8 
150.1 

170.8 
192.8 
216.2 
240.9 
266.9 

294.3 
322.9 
353.0 
384.3 
417.0 

451.1 
486.4 
523.1 
561.2 
600.5 

641.2 
683.3 
726.6 



Refrac- 
tion 



0.1 
.4 
.8 

1.5 
2.3 

3.4 
4.6 
6.0 
7.6 
9.3 

11.3 
13.4 
15.8 
18.3 
21.0 

23.9 
27.0 
30.3 
33.7 
37.4 

41.2 
45.2 
49.4 
53.8 
58.4 

63.1 
68.1 
73.2 
78.6 
84.1 

89.8 
95.7 
101.7 



Curva- 
ture and 
refraction 



0.6 
2.3 
5.2 
9.2 
14.4 

20.6 
28.1 
36.7 
46.4 
57.4 

69.4 
82.7 
97.0 
112.5 
129.1 

146.9 
165.8 
185.9 
207.2 
229.5 

253.1 
277.7 
303.6 
330.5 
358.6 

388.0 
418.3 
449.9 
482.6 
516.4 

551.4 
587.6 
624.9 



1/UUU1UC 

(miles) 


Difference in feet for — 


Curva- 
ture 


Refrac- 
tion 


Curva- 
ture and 
refraction 


34 


771. 6 


108. 0 


663. 3 


35 


Q17 A 

oil. 4 


114 A 

114. 4 


rr(Vj A 

YUo. U 


36 


QQA Q 

ot>4. 5 


121. 1 


743. 7 


37 


913. 5 


127.9 


785. 6 


38 


963.5 


134.9 


828.6 


39 


mi a o 
1U14. v 


1 AO 1 

14A 1 


872. 8 


40 


1U07. D 


1 AG K 

14V. 0 


918. 1 


41.. _ 


1121.7 


157.0 


964.7 


42 


1177.0 


164.8 


1012. 2 


43 


1233.7 


172.7 


1061.0 


44 


1291.8 


180.8 


1111.0 


45.. 


1351. 2 


189.2 


1162.0 


46.... 


1411.9 


197.7 


1214. 2 


47 


1474.0 


206.3 


1267.7 


48 


1537.3 


215.2 


1322.1 


49 


1602.0 


224.3 


1377. 7 


50 


1668.1 


233.5 


1434.6 


51 


1735.5 


243.0 


1492.5 


52 


1804.2 


252.6 


1551.6 


53 


1874.3 


262.4 


1611. 9 


54 


1945.7 


272.4 


1673. 3 


55 


2018.4 


282.6 


1735.8 


56 


2092.5 


292.9 


1799.6 


57 


2167.9 


303.5 


1864.4 


58 .-- 


2244.6 


314.2 


1930.4 


59 


2322.7 


325.2 


1997.5 


60 


2402.1 


336.3 


2065.8 


61.-.. 


2482.8 


347.6 


2135.2 


62..J 


2564.9 


359.1 


2205.8 


63 


2648.3 


370.8 


2277.5 


64 


2733.0 


382.6 


2350.4 


65.. 


2819.1 


394.7 


2424.4 


66 


2906.5 


406.9 


2499.6 
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Table XVI 

CORRECTIONS FOR VERTICAL ANGLES 

(Angle K for correcting nonreciprocal vertical angles for curvature and 

refraction) 



Distance in 
feet 


K 


Distance in 
feet 


K 


Distance in 
feet 


K 




i // 




t it 




t // 


1,000 
2,000 
3,000 
4,000 
5,000 
6,000 


0 04 
0 08 
0 13 
0 17 
0 21 
0 25 


7,000 
8,000 
9,000 
10,000 
20,000 
30,000 
40,000 


0 30 
0 34 
0 38 

0 42 

1 25 

2 07 
2 50 


50,000 
60,000 
70,000 
80,000 
90,000 
100,000 


3 32 

4 15 

4 57 

5 40 

6 22 

7 05 



Intermediate values may be obtained by adding two K's from the table and 
one second for each additional 250 feet. 

A mean coefficient of refraction of 0.07 has been assumed for above table. 
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Table XVII ! 



COMMON LOGARITHMS OF m, SPHERICAL EXCESS FACTOR 
(Computed for the Clarke spheroid of 1866 as expressed in meters) 



Latitude 


Log m 


Latitude 


Log m 


Latitude 


Log m 


Latitude 


Log m 


o 


t 






o 








o 








o 






0 


00 


1.40695 


-10 


20 


00 


1.40626 


-10 


40 


00 


1. 40452 


-10 


60 


00 


1.40253 -10 


o 


30 


695 


—10 


20 


30 


623 


—10 


40 


30 


446 


—10 


60 


30 


249 -10 


1 


oo 


695 


—10 


21 


00 


619 


—10 


41 


00 


441 


—10 


61 


00 


244 -10 


1 


30 


694 


—10 


21 


30 


616 


—10 


41 


30 


436 


—10 


61 


30 


240 —10 


2 


00 


694 


—10 


22 


00 


612 


—10 


42 


00 


431 


— 10 


62 


00 


235 —10 


2 


30 


694 


-10 


22 


30 


608 


-10 


42 


30 


426 


-10 


62 


30 


231 -10 


3 


00 


693 


—10 


23 


00 


605 


—10 


43 


00 


421 


— 10 


63 


00 


227 -10 


3 


30 


693 


—10 


23 


30 


601 


—10 


43 


30 


416 


— 10 


63 


30 


223 -10 


4 


00 


692 


—10 


24 


00 


597 


—10 


44 


00 


411 


—10 


64 


00 


219 —10 


4 


30 


691 


—10 


24 


30 


594 


—10 


44 


30 


406 


—10 


64 


30 


215 -10 


5 


00 


690 


-10 


25 


00 


590 


-10 


45 


00 


400 


-10 


65 


00 


210 -10 


5 


30 


689 


—10 


25 


30 


586 


—10 


45 


30 


395 


— 10 


65 


30 


207 -10 


0 


00 


688 


—10 


26 


00 


582 


—10 


46 


00 


390 


— 10 


66 


00 


203 -10 




30 


687 


—10 


26 


30 


578 


—10 


46 


30 


385 


— 10 


66 


30 


199 —10 


7 


00 


686 


— 10 


27 


00 


573 


—10 


47 


00 


380 


—10 


67 


00 


195 —io 


7 


30 


685 


-10 


27 


30 


569 


-10 


47 


30 


375 


-10 


67 


30 


192 -10 


8 


00 


683 


-10 


28 


00 


565 


-10 


48 


00 


369 


-10 


68 


00 


188 -10 


8 


30 


682 


-10 


28 


30 


560 


-10 


48 


30 


364 


-10 


68 


30 


185 -10 


9 


00 


680 


-10 


29 


00 


556 


-10 


49 


00 


359 


-10 


69 


00 


181 -10 


9 


30 


679 


-10 


29 


30 


552 


-10 


49 


30 


354 


-10 


69 


30 


178 -10 


10 


00 


677 


-10 


30 


00 


548 


-10 


50 


00 


349 


-10 


70 


00 


. 174 -10 


10 


30 


675 


-10 


30 


30 


544 


-10 


50 


30 


344 


-10 


70 


30 


171 -10 


11 


00 


673 


-1C 


31 


00 


539 


-10 


51 


00 


339 


-10 


71 


00 


168 -10 


11 


30 


671 


-10 


31 


30 


534 


-10 


51 


30 


334 


-10 


71 


30 


164 -10 


12 


00 


669 


-10 


32 


00 


530 


-10 


52 


00 


329 


-10 


72 


00 


1.40161 -10 


12 


30 


667 


-10 


32 


30 


525 


-10 


52 


30 


324 


-10 








13 


00 


665 


-10 


33 


00 


520 


-10 


53 


00 


319 


-10 








13 


30 


663 


-10 


33 


30 


516 


-10 


53 


30 


314 


-10 








14 


00 


660 


-10 


34 


00 


511 


-10 


54 


00 


309 


-10 








14 


30 


658 


-10 


34 


30 


506 


-10 


54 


30 


304 


-10 








15 


00 


655 


-10 


35 


00 


501 


-10 


55 


00 


299 


-10 








15 


30 


653 


-10 


35 


30 


496 


-10 


55 


30 


295 


-10 








16 


00 


650 


-10 


36 


00 


491 


-10 


56 


00 


290 


-10 








16 


30 


647 


-10 


36 


30 


486 


-10 


56 


30 


285 


-10 








17 


00 


644 


-10 


37 


00 


482 


-10 


57 


00 


280 


-10 








17 


30 


642 


-10 


37 


30 


477 


-10 


57 


30 


276 


-10 








18 


00 


639 


-10 


38 


00 


472 


-10 


58 


00 


271 


-10 








18 


30 


636 


-10 


38 


30 


467 


-10 


58 


30 


266 


-10 








19 


00 


632 


-10 


39 


00 


462 


-10 


59 


00 


262 


-10 








19 


30 


1.40629 


-10 


39 


30 


1.40457 


-10 


59 


30 


1.40257 


-10 
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Table XIX 



CONVERSION OF ARC INTO TIME, AND TIME INTO ARC 

(Conversion of arc into time) 





h. 


m. 




h. 


m. 




h. 


m. 




h. 


m. 






m. 




h. 


m. 




m. s. 




s. 


0 


0 


0 


60 


4 


0 


120 


8 


0 


180 


12 


0 


240 


16 


0 


300 


20 


0 


0 


0 0 


0 


0.000 


1 


0 


4 


61 


4 


4 


121 


8 


4 


181 


12 


4 


241 


16 


4 


301 


20 


4 


1 


0 4 


1 


0.067 


2 


0 


8 


62 


4 


8 


122 


8 


8 


182 


12 


8 


242 


16 


8 


302 


20 


8 


2 


0 8 


2 


0. 133 


3 


0 


12 


63 


4 


12 


123 


8 


12 


183 


12 


12 


243 


16 


12 


303 


20 


12 


3 


0 12 


3 


0.200 


4 


0 


16 


64 


4 


16 


124 


8 


16 


184 


12 


16 


244 


16 


16 


304 


20 


16 


4 


0 16 


4 


0.267 


5 


0 


20 


65 


4 


20 


125 


8 


20 


185 


12 


20 


245 


16 


20 


305 


20 


20 


5 


0 20 


5 


0.333 


6 


0 


24 


66 


4 


24 


126 


8 


24 


186 


12 


24 


246 


16 


24 


306 


20 


24 


6 


0 24 


6 


0.400 


7 


0 


28 


67 


4 


28 


127 


8 


28 


187 


12 


28 


247 


16 


28 


307 


20 


28 


7 


0 28 


7 


0.467 


8 


0 


32 


68 


4 


32 


128 


8 


32 


188 


12 


32 


248 


16 


32 


308 


20 


32 


8 


0 32 


8 


0.533 


9 


0 


36 


69 


4 


36 


129 


8 


36 


189 


12 


36 


249 


16 


36 


309 


20 


36 


9 


0 36 


9 


0.600 


10 


0 


40 


70 


4 


40 


130 


8 


40 


190 


12 


40 


250 


16 


40 


310 


20 


40 


10 


0 40 


10 


0.667 


11 


o 


44 


71 


4 


44 


131 


8 


44 


191 


12 


44 


251 


16 


44 


311 


20 


44 


11 


0 44 


11 


0. 733 


12 


0 


48 


72 


4 


48 


132 


8 


48 


192 


12 


48 


252 


16 


48 


312 


20 


48 


12 


0 48 


12 


0.800 


13 


0 


52 


73 


4 


52 


133 


8 


52 


193 


12 


52 


253 


16 


52 


313 


20 


52 


13 


0 52 


13 


0. 867 


14 


0 


56 


74 


4 


56 


134 


8 


56 


194 


12 


56 


254 


16 


56 


314 


20 


56 


14 


0 56 


14 


0.933 


15 


1 


0 


75 


5 


0 


135 


9 


0 


195 


13 


0 


255 


17 


0 


315 


21 


0 


15 


1 0 


15 


1.000 


16 


1 


4 


76 


5 


4 


136 


9 


4 


196 


13 


4 


256 


17 


4 


316 


21 


4 


16 


1 4 


16 


1.067 


1 17 


1 


8 


77 


5 


8 


137 


9 


8 


197 


13 


8 


257 


17 


8 


317 


21 


8 


17 


1 8 


17 


1.133 


18 


1 


12 


78 


5 


12 


138 


9 


12 


198 


13 


12 


258 


17 


12 


318 


21 


12 


18 


1 12 


18 


1.200 


19 


1 


16 


79 


5 


16 


139 


9 


16 


199 


13 


16 


259 


17 


16 


319 


21 


16 


19 


1 16 


19 


1.267 


20 


1 


20 


80 


5 


20 


140 


9 


20 


200 


13 


20 


260 


17 


20 


320 


21 


20 


20 


1 20 


20 


1.333 


21 


1 


24 


81 


5 


24 


141 


9 


24 


201 


13 


24 


261 


17 


24 


321 


21 


24 


21 


1 24 


21 


1.400 


22 


1 


28 


82 


5 


28 


142 


9 


28 


202 


13 


28 


262 


17 


28 


322 


21 


28 


22 


1 28 


22 


1.467 


23 


1 


32 


83 


5 


32 


143 


9 


32 


203 


13 


32 


263 


17 


32 


323 


21 


32 


23 


1 32 


23 


1.533 


24 


1 


36 


84 


5 


36 


144 


9 


36 


204 


13 


36 


264 


17 


36 


324 


21 


36 


24 


1 36 


24 


1.600 


25 


1 


40 


85 


5 


40 


145 


9 


40 


205 


13 


40 


265 


17 


40 


325 


21 


40 


25 


1 40 


25 


1.667 


26 


1 


44 


86 


5 


44 


146 


9 


44 


206 


13 


44 


266 


17 


44 


326 


21 


44 


26 


1 44 


26 


1. 733 


27 


1 


48 


87 


5 


48 


147 


9 


48 


207 


13 


48 


267 


17 


48 


327 


21 


48 


27 


1 48 


27 


1.800 


28 


1 


52 


88 


5 


52 


148 


9 


52 


208 


13 


52 


268 


17 


52 


328 


21 


52 


28 


1 52 


28 


1.867 


29 


1 


56 


89 


5 


56 


149 


9 


56 


209 


13 


56 


269 


17 


56 


329 


21 


56 


29 


1 56 


29 


1.933 


30 


2 


0 


90 


6 


0 


150 


10 


0 


210 


14 


0 


270 


18 


0 


330 


22 


0 


30 


2 0 


30 


2.000 


31 


2 


4 


91 


6 


4 


151 


10 


4 


211 


14 


4 


271 


18 


4 


331 


22 


4 


31 


2 4 


31 


2.067 


32 


2 


8 


92 


6 


8 


152 


10 


8 


212 


14 


8 


272 


18 


8 


332 


22 


8 


32 


2 8 


32 


2. 133 


33 


2 


12 


93 


6 


12 


153 


10 


12 


213 


14 


12 


273 


18 


12 


333 


22 


12 


33 


2 12 


33 


2.200 


34 


2 


16 


94 


6 


16 


154 


10 


16 


214 


14 


16 


274 


18 


16 


334 


22 


16 


34 


2 16 


34 


2. 267 


35 


2 


20 


95 


6 


20 


155 


10 


20 


215 


14 


20 


275 


18 


20 


335 


22 


20 


35 


2 20 


35 


2.333 


36 


2 


24 


96 


6 


24 


156 


10 


24 


216 


14 


24 


276 


18 


24 


336 


22 


24 


36 


2 24 


36 


2.400 


37 


2 


28 


97 


6 


28 


157 


10 


28 


217 


14 


28 


277 


18 


28 


337 


22 


28 


37 


2 28 


37 


2.467 


38 


2 


32 


98 


6 


32 


158 


10 


32 


218 


14 


32 


278 


18 


32 


338 


22 


32 


38 


2 32 


38 


2.533 


39 


2 


36 


99 


6 


36 


159 


10 


36 


219 


14 


36 


279 


18 


36 


339 


22 


36 


39 


2 36 


39 


2.600 


40 


2 


40 


100 


6 


40 


160 


10 


40 


220 


14 


40 


280 


18 


40 


340 


22 


40 


40 


2 40 


40 


2. 667 


41 


2 


44 


101 


6 


44 


161 


10 


44 


221 


14 


44 


281 


18 


44 


341 


22 


44 


41 


2 44 


41 


2. 733 


42 


2 


48 


102 


6 


48 


162 


10 


48 


222 


14 


48 


282 


18 


48 


342 


22 


48 


42 


2 48 


42 


2.800 


43 


2 


52 


103 


6 


52 


163 


10 


52 


223 


14 


52 


283 


18 


52 


343 


22 


52 


43 


2 52 


43 


2.867 


44 


2 


56 


104 


6 


56 


164 


10 


56 


224 


14 


56 


284 


18 


56 


344 


22 


56 


44 


2 56 


44 


2.933 


45 


3 


0 


105 


7 


0 


165 


11 


0 


225 


15 


0 


285 


19 


0 


345 


23 


0 


45 


3 0 


45 


3.000 


46 


3 


4 


106 


7 


4 


166 


11 


4 


226 


15 


4 


286 


19 


4 


346 


23 


4 


46 


3 4 


46 


3. 067 


47 


3 


8 


107 


7 


8 


167 


11 


8 


227 


15 


8 


287 


19 


8 


347 


23 


8 


47 


3 8 


47 


3. 133 


48 


3 


12 


108 


7 


12 


168 


11 


12 


228 


15 


12 


288 


19 


12 


348 


23 


12 


48 


3 12 


48 


3.200 


49 


q 
o 


16 


109 


7 
i 


16 


169 




16 


229 


15 
±o 


16 


289 


19 


16 


Ota 


AO 


ID 


4Q 


u lO 




7 9A7 


50 


3 


20 


110 


7 


20 


170 


11 


20 


230 


15 


20 


290 


19 


20 


350 


23 


20 


50 


3 20 


50 


3. 333 


51 


3 


24 


111 


7 


24 


171 


11 


24 


231 


15 


24 


291 


19 


24 


351 


23 


24 


51 


3 24 


51 


3.400 


52 


3 


28 


112 


7 


28 


172 


11 


28 


232 


15 


28 


292 


19 


28 


352 


23 


28 


52 


3 28 


52 


3.467 


53 


3 


32 


113 


7 


32 


173 


11 


32 


233 


15 


32 


293 


19 


32 


353 


23 


32 


53 


3 32 


53 


3.533 


54 


3 


36 


114 


7 


36 


174 


11 


36 


234 


15 


36 


294 


19 


36 


354 


23 


36 


54 


3 36 


54 


3.600 


55 


3 


40 


115 


7 


40 


175 


11 


40 


235 


15 


40 


295 


19 


40 


355 


23 


40 


55 


3 40 


55 


3.667 


56 


3 


44 


116 


7 


44 


176 


11 


44 


236 


15 


44 


296 


19 


44 


356 


23 


44 


56 


3 44 


56 


3. 733 


57 


3 


48 


117 


7 


48 


177 


11 


48 


237 


15 


48 


297 


19 


48 


357 


23 


48 


57 


3 48 


57 


3.800 


58 


3 


52 


118 


7 


52 


178 


11 


52 


238 


15 


52 


298 


19 


52 


358 


23 


52 


58 


3 52 


58 


3.867 


59 


3 


56 


119 


7 


56 


179 


11 


56 


239 


15 


56 


299 


19 


56 


359 


23 


56 


59 


3 56 


59 


3.933 


60 


4 


0 


120 


8 


0 


180 


12 


0 


240 


16 


0 


300 


20 


0 


360 


24 


0 


60 


4 0 


60 


4.000 



Multiply degrees, minutes, and seconds of arc separately by 4; the products 
will be minutes, seconds, and sixtieths of seconds of time. 
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Table XIX. — Conversion of arc into time, and time into arc — Continued 



(Conversion of time into arc) 



Hours of time into arc 


Time 


Arc 


Time 


Arc 


Time 


Arc 


Time 


Arc 


Time 


Arc 


Time 


Arc 


Hours 


o 


Hours 


o 


Hours 


o 


Hours 


o 


Hours 


o 


Hours 


o 


1 
2 
3 
4 


15 
30 
45 
60 


5 
6 
7 
8 


75 
90 
105 
120 


9 
10 
11 
12 


135 
150 
165 
180 


13 
14 
15 
16 


195 
210 
225 
240 


17 
18 
19 
20 


255 
270 
285 
300 


21 
22 
23 
24 


315 
330 
345 
360 


Minutes of time into arc 


Seconds of time into arc 


m. 


o / 


m. 


o / 


m. 


o / 


s. 


/ // 


s. 


/ // 


s. 


f a 


1 
2 
3 
4 


0 15 
0 30 

0 45 

1 0 




21 
22 
23 
24 




5 15 
5 30 

5 45 

6 0 




41 
42 
43 
44 




10 15 
10 30 

10 45 

11 0 




1 
2 
3 
4 




0 15 
0 30 

0 45 

1 0 




21 
22 
23 
24 




5 15 
5 30 

5 45 

6 0 




41 
42 
43 
44 




10 15 
10 30 

10 45 

11 0 


5 
6 
7 
8 
9 


1 15 
1 30 

1 45 

2 0 
2 15 




25 
26 
27 
28 
29 




6 15 
6 30 

6 45 

7 0 
7 15 




45 
46 
47 
48 
49 




11 15 
11 30 

11 45 

12 0 
12 15 




5 
6 
7 
8 
9 




1 15 
1 30 

1 45 

2 0 
2 15 




25 
26 
27 
28 
29 




6 15 
6 30 

6 45 

7 0 
7 15 




45 
46 
47 
48 
49 




11 15 
11 30 

11 45 

12 0 
12 15 


10 
11 
12 
13 
14 


2 30 

2 45 

3 0 
3 15 
3 30 




30 
31 
32 
33 
34 




7 30 

7 45 

8 0 
8 15 
8 30 




50 
51 
52 
53 
54 




12 30 

12 45 

13 0 

12 15 

13 30 




10 
11 
12 
13 
14 




2 30 

2 45 

3 0 
3 15 
3 30 




30 
31 
32 
33 
34 




7 30 

7 45 

8 0 
8 15 
8 30 




50 
51 
52 
53 
54 




12 30 

12 45 

13 0 
13 15 
13 30 


15 
16 

! 17 
18 
19 


3 45 

4 0 
4 15 
4 30 
4 45 




35 
36 
37 
38 
39 




8 45 

9 0 
9 15 
9 30 
9 45 




55 
56 
57 
58 
59 




13 45 

14 0 
14 15 
14 30 
14 45 




15 
16 
17 
18 
19 




3 45 

4 0 
4 15 
4 30 
4 45 




35 
36 
37 
38 
39 




8 45 

9 0 
9 15 
9 30 
9 45 




55 
56 
57 
58 
59 




13 45 

14 0 
14 15 
14 30 
14 45 


20 


5 0 




40 




10 0 




60 




15 0 




20 




5 0 




40 




10 0 




60 




15 0 


Hundredths of a second of time into arc 


Hundredths of a 
second of time 


.00 


.01 


.02 


.03 


.04 


.05 


.06 


.07 


.08 


.09 


s. 

0.00 
.10 
.20 
.30 
.40 




11 

0.00 
1.50 
3.00 
4.50 
6.00 




// 

0. 15 
1.65 
3.15 
4.65 
6. 15 




ft 

0.30 
1.80 
3.30 
4.80 
6.30 




n 

0.45 
1. 95 
3. 45 
4. 95 
6. 45 




n 

0.60 
2. 10 
3.60 
5. 10 
6.60 




// 

0.75 
2.25 
3.75 
5.25 
6.75 




tt 

0.90 
2.40 
3.90 
5.40 
6.90 




tt 

1.05 
2.55 
4.05 
5.55 
7.05 




1.20 
2.70 
4.20 
5.70 
7.20 




a 

1.35 
2.85 
4.35 
5. 85 
7. 35 




.50 
.60 
.70 
.80 
.90 




7.50 
9.00 
10.50 
12.00 
13.50 


7.65 
9. 15 
10.65 
12.15 
13.65 




7.80 
9.30 
10.80 
12.30 
13.80 




7.95 
9. 45 
10.95 
12. 45 
13.95 




8. 10 
9.60 
11. 10 
12.60 
14.10 




8.25 
9. 75 
11.25 
12.75 
14.25 




8.40 
9.90 
11.40 
12.90 
14.40 




8. 55 
10. 05 
11.55 
13.05 
14. 55 




8.70 
10.20 
11.70 
13.20 
14.70 




8.85 
10.35 
11.85 
13. 35 
14.85 
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Table XX 



STANDARD TIME SIGNALS 



1. Schedule. — The following schedule gives the hours of ending of Naval 
Observatory time signal transmissions in Greenwich time. Under the call letters 
of each radio station are listed the frequencies in kilocycles used in transmitting 
via those stations. 1000 kilocycles =1 = megacycle. For example: 4390 kilo- 
cycles=4.39 megacycles. 



Hours 


NSS 


NAA 


NAA 


NAA 


NAA 


NAA 


NPG 


NPM 


NPM 


NBA 


0 




113 
113 
113 
113 




9425 






42.8 








1 
















2 




4390 
4390 


9425 
9425 
9425 

9425 
9425 
9425 
9425 
9425 

9425 


12630 
12630 












3 _ 






(1) 








4 






(3) 


12540 




5 




113 
113 
113 
113 
113 

113 
113 
113 
113 
113 

113 










(4) 


6 
















7_. 


















8 




4390 
4390 

4390 


12630 
12630 

12630 




42.8 








9 












10 














11 














12. 




















13 






9425 
9425 

9425 
9425 
9425 














14____ 






12630 
12630 


17370 
17370 










15.._ 






(1) 








16._ 






(3) 


12540 




17 


17.8 


113 
113 
113 

113 
113 
113 
113 








42.8 


(4) 


18.. _._ 












19 






9425 

9425 
9425 
9425 
9425 














20.... 






12630 
12630 
12630 


17370 
17370 
17370 


(2) 




(3) 




21.. 










22.... 














23 




















. 













NSS=U.S. Naval Radio Station, Annapolis. Md. 
NAA=U.S. Naval Radio Station, Arlington, Va. 
NPG=U.S. Naval Radio Station, Mare Island, Calif. 
NPM=U.S. Naval Radio Station, Pearl Harbor, T. H. 
NBA=U.S. Naval Radio Station, Balboa, C. Z. 
Note 1. — 42.8, 113, 9090, and 12540 kc. 
Note 2.-42.8 and 113 kc. 
Note 3. — 113 and 9090 kc. 
Note 4.— 113, 4390, and 9250 kc. 



2. Standard time. — a. Since the sun does not rise and set in different parts 
of the world simultaneously, it is evident that the various parts of the world 
have different solar times. In order to reduce confusion, standard time zones 
have been adopted. All the points in each zone use one uniform time which is 
generally different from their local times by not much over half an hour, and in 
some places is the same. In general, the times of these zones differ from Green- 
wich, or zero meridian time, by some whole number of hours. In the conti- 
nental United States there are four time zones. Eastern Standard Time is the 
local time of the 75th meridian and 5 hours less advanced than Greenwich Time; 
Central Standard Time is the local time of the 90th meridian and 6 hours less 
advanced than Greenwich Time; Mountain Standard Time is the local time of 
the 105th meridian and 7 hours less advanced than Greenwich Time; and Pacific 
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Standard Time is the local time of the 120th meridian and 8 hours less advanced 
than Greenwich Time. The Naval Observatory is thus able to furnish one time 
signal which will provide time for all zones. The signal sent out at 3 hours, 
Greenwich Time, serves as a 10 p. m. signal in the Eastern Zone, a 9 p. m. signal 
in the Central Zone, an 8 p. m. signal in the Mountain Zone, and as a 7 p. m. 
signal in the Pacific Zone. 

b. The transmission of signals begins at 55 minutes 0 second of some hour, 
and continues for 5 minutes. Signals are transmitted on every second during 
that time, except that there is no signal on the 29th second, nor on certain sec- 
onds at the ends of the 'minutes, as shown in the following diagram: 



Minute 


Second 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


55 
56 
57 
58 
59 




him 










1 1 1 1 










1 1 1 1 



The dashes shown above indicate the seconds on which signals are transmitted. 
The seconds marked "60" are the zero seconds of the following minutes. All 
seconds from 0 to 50, inclusive, are transmitted, except the 29th second, as 
explained previously. The dash on the beginning of the hour (shown as 59 
minutes 60 seconds above) is much longer than the others. In all cases the 
beginnings of the dashes indicate the beginnings of the seconds; the ends of the 
dashes are without significance. Note that the number of dashes sounded in 
the group at the end of any minute indicates the number of minutes yet to be 
broadcast. 
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Table XXI 

MEAN ASTRONOMIC REFRACTION, WITH CORRECTIONS 

(Correction is always subtracted from apparent altitude. Table is computed for 
barometric pressure of 29.9 inches (759 mm), and temperature of 50° F. 
(+10° C.) 



Appar- 


Mean 


Differ- 


Appar- 


Mean 


Differ- 


Appar- 


Mean 


Differ- 


Appar- 


Mean 


Differ- 


ent alti- 


refrac- 


ence 


ent alti- 


refrac- 


ence 


ent alti- 


refrac- 


ence 


ent alti- 


refrac- 


ence 


tud6 


tion 


for r 


tude 


tion 


for 1' 


tude 


tion 


fori' 


tude 


tion 


for V 


o / 


/ n 


// 


o / 


/ // 


// 


o / 


/ ft 


14 


o / 


/ n 


rt 


0 oo 


34 09 


11.7 


5 20 


9 22 


1.5 


10 40 


5 00 


0.5 


18 00 


2 57 


0.2 


10 


32 16 


10.9 


30 


9 08 


1.4 


50 


4 56 


0.4 


20 


2 54 


0.2 


20 


30 31 


10.1 


40 


8 54 


1.3 


11 00 


4 51 


0.4 


40 


2 51 


0.2 


30 


28 54 


9.6 


50 


8 41 


1.3 


10 


4 47 


0.4 


19 00 


2 48 


0.2 


40 


27 18 


9.2 


6 00 


8 29 


1.2 


20 


4 43 


0.4 


20 


2 45 


0.2 


50 


25 50 


8.5 


10 


8 17 


1.2 


30 


4 39 


0.4 


40 


2 42 


0.2 


1 00 


24 28 


7.8 


20 


8 05 


1. 1 


40 


4 35 


0.4 


20 00 


2 39 


0. 1 


10 


23 13 


7.2 


30 


7 54 


1. 1 


50 


4 31 


0.4 


20 


2 36 


0. 1 


20 


22 05 


6.6 


40 


7 44 


1.0 


12 00 


4 27 


0.4 


40 


2 33 


0.1 


30 


21 02 


A 1 
0. 1 


RA 

50 


T 1A 

7 «I4 


1. U 


1 A 

w 


A OA 




Ol AA 


O 91 
L 61 


A 1 
0. 1 


40 


20 04 


5.6 


7 00 


7 24 


0.9 


20 


4 20 


0.3 


20 


2 28 


0.1 


50 


19 10 


5.2 


10 


7 15 


0.9 


30 


4 17 


0.3 


40 


2 26 


0.1 


2 00 


18 20 


4.8 


20 


7 06 


0.9 


40 


4 13 


0.3 


22 00 


2 23 


0. 1 


10 


17 33 


4.5 


30 


6 57 


0.8 


50 


4 10 


0.3 


20 


2 21 


0.1 


20 


16 50 


4.2 


40 


6 49 


0.8 


13 00 


4 07 


0.3 


40 


2 19 


0.1 


.:0 


16 09 


3.9 


50 


6 41 


0.8 


10 


4 04 


0.3 


23 00 


2 16 


0.1 


40 


15 32 


3.6 


8 00 


6 33 


0.8 


20 


4 01 


0.3 


20 


2 14 


0.1 


50 


14 57 


3.4 


10 


6 26 


0.7 


30 


3 58 


0.3 


40 


2 12 


0.1 


3 00 


14 24 


3.2 


20 


6 19 


0.7 


40 


3 55 


0.3 


24 00 


2 10 


0.1 


10 


13 54 


3.0 


30 


6 12 


0.7 


50 


3 52 


0.3 


20 


2 08 


0.1 


20 


13 25 


2.8 


40 


6 05 


0.7 


14 00 


3 49 


0.3 


40 


2 06 


0.1 


30 


12 58 


2.6 


50 


5 59 


0.6 


20 


3 44 


0.3 


25 00 


2 04 


0.1 


40 


12 32 


2.5 


9 00 


5 53 


0.6 


40 


3 39 


0.2 


20 


2 02 


0.1 


50 


12 09 


2.3 


10 


5 47 


0.6 


15 00 


3 34 


0.2 


40 


2 01 


0.1 


4 00 


11 46 


2.2 


20 


5 41 


0.6 


20 


3 29 


0.2 


26 00 


1 59 


0.1 


10 


11 25 


2.1 


30 


5 35 


0.6 


40 


3 25 


0.2 


20 


1 57 


0.1 


20 


11 04 


2.0 


40 


5 30 


0.5 


16 00 


3 20 


0.2 


40 


1 55 


0.1 


30 


10 45 


1.9 


50 


5 24 


0.5 


20 


3 16 


0.2 


27 00 


1 54 


0.1 


40 


10 26 


1.8 


10 00 


5 19 


0.5 


40 


3 12 


0.2 


20 


1 52 


0.1 


50 


10 09 


1.7 


10 


5 14 


0.5 


17 00 


3 08 


0. 2 


40 


1 51 


0. 1 


5 00 


9 53 


1.6 


20 


5 09 


0.5 


20 


3 04 


0.2 








10 


9 37 


1.5 


30 


5 05 


0.5 


40 


3 01 


0.2 








Appar- 


Mean 


Appar- 


Mean 


Appar- 


Mean 


Appar- 


Mean 


Appar- 


Mean 


Appar- 


Mean 


ent al- 


refrac- 


ent al- 


refrac- 


ent al- 


refrac- 


ent al- 


refrac- 


ent al- 


refrac- 


ent al- 


refrac- 


titude 


tion 


titude 


tion 


titude 


tion 


titude 


tion 


titude 


tion 


titude 


tion 


0 / 


t ft 


0 / 


/ // 


o / 


/ // 


o / 


/ ft 


o / 


/ // 


o r 


t f 


28 00 


1 49 


35 00 


1 23 


42 00 


1 05 


49 00 


0 51 


63 00 


0 30 


77 00 


0 13 


30 


1 47 


30 


1 21 


30 


1 03 


50 00 


49 


64 00 


28 


78 00 


12 


29 00 


1 45 


36 00 


1 20 


43 00 


1 02 


51 00 


47 


65 00 


27 


79 00 


11 


30 


1 42 


30 


1 18 


30 


1 01 


52 00 


45 


66 00 


26 


80 00 


10 


30 00 


1 40 


37 00 


1 17 


44 00 


1 00 


53 00 


44 


67 00 


25 


81 00 


09 


30 


1 38 


30 


1 16 


30 


0 59 


54 00 


42 


68 00 


24 


82 00 


08 


31 00 


1 37 


38 00 


1 14 


45 00 


58 


55 00 


41 


69 60 


22 


83 00 


07 


30 


1 35 


30 


1 13 


30 


57 


56 00 


39 


70 00 


21 


84 00 


06 


32 00 


1 33 


39 00 


1 12 


46 00 


56 


57 00 


38 


71 00 


20 


85 00 


05 


30 


1 31 


30 


1 10 


30 


55 


58 00 


36 


72 00 


19 


86 00 


04 


33 00 


1 29 


40 00 


1 09 


47 00 


54 


59 00 


35 


73 00 


18 


87 00 


03 


30 


1 28 


30 


1 08 


30 


53 


60 00 


34 


74 00 


17 


88 00 


02 


34 00 


1 26 


41 00 


1 07 


48 00 


52 


61 00 


32 


75 00 


16 


89 00 


01 


30 


1 24 


30 


1 06 


30 


52 


62 00 


31 


76 00 


15 


90 00 


00 
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Table XXI. — Mean astronomic refraction, with corrections — Continued 



(Corrections to be applied to mean refraction for temperatures other than 50° F.) 



Temperature 


Correction for mean refraction of— 


TP 




i/ 
i 


o f 

A 


V 
0 


At 




§tt 

o 


4 


o 


0/ 


11V 


o 


o 


// 


tt 


tt 


tl 


It 


tt 


tt 


tt 


tt 


// 


0 


-17.8 


+06 


+13 


+19 


+26 


+32 


+39 


+45 


+52 


+58 


+65 


5 


-15.0 


06 


11 


17 


23 


28 


35 


40 


46 


52 


58 


10 


-12.2 


05 


10 


15 


20 


25 


31 


36 


41 


46 


51 


15 


—9. 4 


04 


09 


13 


17 


22 


26 


31 


35 


39 


44 


20 


-6.7 


04 


07 


11 


15 


19 


22 


26 


30 


33 


37 


25 


-3.9 


+03 


+06 


+09 


+12 


+15 


+18 


+21 


+24 


+28 


+31 


30 


-1.1 


02 


05 


07 


10 


12 


15 


17 


20 


22 


25 


35 


+1.7 


02 


04 


05 


07 


09 


11 


13 


14 


16 


18 


40 


+4.4 


01 


02 


04 


05 


06 


07 


08 


10 


11 


12 


45 


+7.2 


+01 


+01 


+02 


+02 


+03 


+04 


+04 


+05 


+05 


+06 


50 


+10.0 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


55 


+12.8 


-01 


-01 


-02 


-02 


-03 


-04 


-04 


-05 


-05 


-06 


60 


+15.6 


01 


02 


04 


05 


06 


07 


08 


10 


11 


12 


65 


+18. 3 


02 


03 


05 


07 


08 


10 


12 


13 


15 


17 


70 


+21.1 


02 


05 


07 


09 


11 


14 


16 


18 


20 


23 


75 


+23.9 


03 


06 


08 


11 


14 


17 


20 


23 


25 


28 


80 


+26.7 


-03 


-07 


-10 


-13 


-16 


-20 


-23 


-26 


-30 


-33 


85 


+29.4 


04 


08 


11 


15 


19 


23 


27 


31 


34 


38 


90 


+32.4 


04 


09 


13 


17 


22 


26 


30 


35 


39 


43 


95 


+35.0 


05 


10 


15 


19 


24 


29 


34 


39 


44 


48 


100 


+37.8 


-05 


-11 


-16 


-21 


-27 


-32 


-37 


-43 


-48 


-53 



(Corrections to be applied to mean refraction for barometric pressures other than 

29.9 inches) 



To be sub- 
tracted 


Correction for mean refraction of— 


To be added 


Barometer 


1' 


2f 


3' 


4' 


5' 


6' 


7' 


8' 


9' 


10' 


Barometer 


Ins. 


mm. 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


tt 


it 


tt 


mm. 


Ins. 


28.4 


721 


03 


06 


09 
08 


12 


15 


18 


21 


24 


28 


31 






.5 


724 


03 


06 


11 


14 


17 


20 


23 


25 


28 






.6 


726 


03 


05 


08 


11 


13 


16 


18 


21 


24 


26 






.7 


729 


02 


05 


07 


10 


12 


15 


17 


20 


22 


25 






.8 
.9 


732 
734 


02 
02 


04 
04 


07 
06 


09 
08 


11 
10 


13 
12 


16 
14 


18 
16 


20 
18 


22 
20 


787 
785 


31.0 
30.9 


29.0 
.1 
.2 
.3 
.4 


737 
739 
742 
744 
747 


02 
02 
01 
01 
01 


04 
03 
03 
02 


05 
05 
04 
04 

03 


07 
06 
06 
05 
04 


09 
08 
07 
06 
05 


11 
10 
09 
08 
06 


13 
11 
10 
09 
07 


14 
13 
11 
10 
08 


16 
15 
13 
11 
09 


18 
16 
14 
12 
10 


782 
780 
777 
775 
772 


.8 
.7 
.6 
.5 
30.4 


29.5 
.6 
.7 
.8 
.9 


749 
752 
754 
757 
759 


01 
01 
00 
00 
00 


02 
01 
01 
00 
00 


03 
02 
01 
01 
00 


03 
03 
02 
01 
00 


04 
03 
02 
01 
00 


05 
04 
03 
01 
00 


06 
05 
03 
02 
00 


07 
05 
04 
02 
00 


08 
06 
04 
02 
00 


08 
07 
05 
02 
00 


770 
767 
765 
762 
759 


.3 
.2 
.1 
30.0 
29.9 
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Table XXII 
PARALLAX AND ALTITUDE OF THE SUN 



Altitude 


Parallax 


Altitude 


Parallax 


o 


// 


o 


// 


0 


9 


50 


6 


5 


9 


55 


5 


10 


9 


60 


4 


15 


8 


65 


4 


20 


8 


70 


3 


25 


8 


75 


2 


30 


8 


80 


2 


35 


7 


! 85 


1 


40 


7 


90 


0 


45 


6 







Digitized by GOODIE 



(140) 

Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 



Table XXIII 



CONVERSION OF MEAN TIME TO SIDEREAL TIME 



s 




m 






in 






m 






m 
















0 






1 






2 






3 














h 


m 


s 


h 


m 


s 


h 


m 


s 


h 


m 


s 


s 


m s 


s 


m s 


0 


0 


0 


0 


6 


5 


15 


12 


10 


29 


18 


15 


44 


0.00 


0 0 


0. 50 


3 3 


1 


0 


6 


5 


6 


11 


20 


12 


16 


34 


18 


21 


49 


0.01 


0 4 


0.51 


3 6 


2 


0 


12 


10 


6 


17 


25 


12 


22 


40 


18 


27 


54 


0.02 


0 7 


0.52 


3 10 


3 


0 


18 


16 


6 


23 


30 


12 


28 


45 


18 


33 


59 


0.03 


0 11 


0.53 


3 14 


4 


0 


24 


21 


6 


29 


36 


12 


34 


50 


18 


40 


5 


0.04 


0 15 


0.54 


3 17 


5 


0 


30 


26 


6 


35 


41 


12 


40 


55 


18 


46 


10 


0.05 


0 18 


0.55 


3 21 


A 

o 


n 
u 




3i 

01 


a 
o 


41 

^;l 


Afi. 


19 


47 
it 


I 


ift 
io 


19 

OAt 


1 1 
io 


0.06 


0 22 


0. 56 


^ 91 

O AtO 


7 


0 


42 


37 


6 


47 


51 


12 


53 


6 


18 


58 


20 


o!o7 


0 26 


0^57 


3 28 


o 
o 




4ft 


49 


A 
O 


1ft 
OO 


1ft 
OO 


12 


10 




1Q 
IV 


4 


9ft 

Aaj 


0. 08 


0 29 


ft ift 

u. oo 


^ ^9 

O OA/ 


9 


0 


54 


47 


7 


0 


2 


13 


5 


16 


19 


10 


31 


o!o9 


0 33 


0.59 


3 35 


10 


1 


0 


52 


7 


6 


7 


13 


11 


21 


19 


16 


36 


0. 10 


0 37 


0.60 


3 39 


11 


1 


6 


58 


7 


12 


12 


13 


17 


27 


19 


22 


41 


0.11 


0 40 


0.61 


3 43 


12 


1 


13 


3 


7 


18 


17 


13 


23 


32 


19 


28 


47 


0. 12 


0 44 


0.62 


3 46 


13 


1 


19 


8 


7 


24 


23 


13 


29 


37 


19 


34 


52 


0. 13 


0 47 


0.63 


3 50 


14 


1 


25 


13 


7 


30 


28 


13 


35 


42 


19 


40 


57 


0. 14 


0 51 


0.64 


3 54 


15 


1 


31 


19 


7 


36 


33 


13 


41 


48 


19 


47 


2 


0. 15 


0 55 


0.65 


3 57 


1 A 
10 


I 


O/ 


24 


7 
1 


42 


38 


13 


47 


53 


19 


53 


7 


0. 16 


0 53 


0 66 


4 1 


17 


1 


43 


29 


7 


48 


44 


13 


53 


58 


19 


59 


13 


o! 17 


1 2 


0. 67 


4 5 


18 




49 


34 


7 


54 


49 


14 


o 


3 


20 


5 


18 


0. 18 


1 6 


0 68 


4 8 


19 


1 


55 


40 


8 


0 


54 


14 


6 


9 


20 


11 


23 


o! 19 


1 9 


0.69 


4 12 


20 


2 


1 


45 




8 


6 


59 


14 


12 




14 


20 


17 


28 


0.20 


1 13 


0.70 


4 16 


21 


2 


7 


50 


8 


13 


5 


14 


18 


19 


20 


23 


34 


0. 21 


1 17 


0.71 


4 19 


22 


2 


13 


55 


8 


19 


10 


14 


24 


24 


20 


29 


39 


0.22 


1 20 


0.72 


4 23 


23 


2 


20 


1 


8 


25 


15 


14 


30 


30 


20 


35 


44 


0.23 


1 24 


0.73 


4 27 


24 


2 


26 


6 


8 


31 


20 


14 


36 


35 


20 


41 


49 


0.24 


1 28 


0.74 


4 30 


25 


2 


32 


11 


8 


37 


26 


14 


42 


40 


20 


47 


55 


0.25 


1 31 


0.75 


4 34 


OA 


o 
& 




1 A 


Q 
O 


4ft 
*o 


fti 

01 


ii 
i* 


4ft 
*0 


41 
10 


Of) 

Aaj 


Zrx 




A Oft 


1 35 


ft 7ft 
U. lO 


4 3ft 
* OO 


27 


2 


44 


22 


8 


49 


36 


14 


54 


51 


21 


0 


5 


0.27 


1 39 


0.77 


4 41 


OO 

£o 


o 
At 


OU 


97 


Q 
O 


11 
OO 


4.1 


i * 

IO 


A 
U 


OO 


91 

Ail 


A 
O 


in 

1U 


ft 9ft 
u. *o 


1 42 


ft 7ft 


4 41 

* %o 


29 


2 


56 


32 


9 


1 


47 


15 


7 


1 


21 


12 


16 


0.29 


1 46 


0.79 


4 49 


30 


3 


2 


37 


9 


7 


52 


15 


13 


6 


21 


18 


21 


0.30 


1 50 


0.80 


4 52 


31 


3 


8 


43 


9 


13 


57 


15 


19 


12 


21 


24 


26 


0.31 


1 53 


0. 81 


4 56 


32 


3 


14 


48 


9 


20 


2 


15 


25 


17 


21 


30 


31 


0. 32 


1 57 


0.82 


4 59 


33 


3 


20 


53 


9 


26 


8 


15 


31 


22 


21 


36 


37 


0.33 


2 1 


0.83 


5 3 


34 


3 


26 


58 


9 


32 


13 


15 


37 


27 


21 


42 


42 


0. 34 


2 4 


0.84 


5 7 


35 


3 


33 


3 


9 


38 


18 


15 


43 


33 


21 


48 


47 


0. 35 


2 8 


0.85 


5 10 


OO 


•i 
o 


Off 


Q 


Q 

17 


AA 

V± 


AtO 


11 
io 


40 
to 


OQ 
OO 


21 


14. 
Ol 


19 

OAt 


ft ftA 
U. OO 


2 11 


ft 8ft 
U. OO 


1 14 
O 1* 


37 


3 


45 


14 


9 


50 


28 


15 


55 


43 


22 


0 


58 


0. 37 


2 15 


0.87 


5 18 


OQ 
OO 


3 


51 


19 


g 


56 


ft4 


16 




48 


22 


7 


3 


0. 38 


9 10 


ft ftft 

U. OO 


5 21 


39 


3 


57 


24 


10 


2 


39 


16 


7 


54 


22 


13 


8 


0^39 


2 22 


0.89 


5 25 


40 


4 


3 


30 


10 


8 


44 


16 


13 


59 


22 


19 


13 


0.40 


2 26 


0.90 


5 29 


41 


4 


9 


35 


10 


14 


49 


16 


20 


4 


22 


25 


19 


0. 41 


2 30 


0. 91 


5 32 


42 


4 


15 


40 


10 


20 


55 


16 


26 


9 


22 


31 


24 


0. 42 


2 33 


0. 92 


5 36 


43 


4 


21 


45 


10 


27 


0 


16 


32 


14 


22 


37 


29 


0.43 


2 37 


0.93 


5 40 


44 


4 


27 


51 


10 


33 


5 


16 


38 


20 


22 


43 


34 


0. 44 


2 41 


0.94 


5 43 


45 


4 


33 


56 


10 


39 


10 


16 


44 


25 


22 


49 


39 


0. 45 


2 44 


0.95 


5 47 


AO. 
TO 




Afi 




10 
1U 


45 


16 


ift 

IO 


50 


on 
ou 


22 


55 


45 


0.46 


2 48 


0.96 


5 51 


47 


4 


46 


6 


10 


51 


21 


16 


56 


35 


23 


1 


50 


0. 47 


2 52 


0.97 


5 54 


48 


4 


52 


12 


10 


57 


26 


17 


2 


41 


23 


7 


55 


0.48 


2 55 


0.98 


5 58 


49 


4 


to 
OO 


17 


11 


3 


31 


17 


Q 
O 


AA 


£6 


1 A 

14 


ft 


0.49 


2 59 


0.99 


6 2 


50 


5 


4 


22 


11 


9 


37 


17 


14 


51 


23 


20 


6 


0.50 


3 3 


1. 00 


6 5 


51 


5 


10 


27 


11 


15 


42 


17 


20 


56 


23 


26 


11 










52 


5 


16 


33 


11 


21 


47 


17 


27 


2 


23 


32 


16 


Example: Let the given mean time 


53 


5 


22 


38 


11 


27 


52 


17 


33 


7 


23 


38 


21 


be 14* 57» 32-. 56. 




54 


5 


28 


43 


11 


33 


58 


17 


39 


12 


23 


44 


27 


The table gives 




55 


5 


34 


48 


11 


40 


3 


17 


45 


17 


23 


50 


32 


first for 14* 54«» 51- 


2m 27- 




56 


5 


40 


54 


11 


46 


8 


17 


51 


23 


23 


56 


37 


then for 2 41.56 0.44 


57 


5 


46 


59 


11 


52 


13 


17 


57 


28 


24 


2 


42 










58 


5 


53 


4 


11 


58 


19 


18 


3 


33 


24 


8 


48 






2 27.44 


59 


5 


59 


9 


12 


4 


24 


18 


9 


38 


24 


14 


53 


The sum 
































Hh 57" 


Q9a 5fl_l_Om 07n A A — 1 *h Am As 




































eo 


6 


5 


15 


12 


10 


29 


18 


15 


44 


24 


20 


58 


is the required sidereal time. 
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Table XXIV 

CONVERSION OF SIDEREAL TIME TO MEAN TIME 



s 




m 






TTl 






m 






m 


















0 






1 






2 






3 
















h 


m 


s 


h 


m 


3 


h 


m 


s 


h 


m 


s 


s 


m s 


g 


m 


s 


0 


0 


0 


0 


6 


6 


16 


12 


12 


29 


18 


18 


44 


0.00 


0 0 


0.50 


3 


3 


i 
i 


A 
U 


0 


0 


A 
0 


1 o 
LZ 


ZL 


1 o 
LZ 


1 Q 

lo 


35 


1 Q 

lo 


OA 
Z\ 


KA 
50 


0. 01 


0 4 


0. 51 


3 


7 


o 
z 


n 


1 0 
LZ 


10 
LZ 


a 
O 


1 Q 

lo 


Zl 


1 o 
LZ 


24 


42 


18 


30 


66 


0. 02 


0 7 


0. 52 


3 


10 


6 


A 

U 


1 Q 
lo 


1 A 

iy 


a 
0 


OA 
Z'L 


66 


1 o 
LZ 


30 


48 


18 


37 


2 


0. 03 


0 11 


0. 63 


3 


14 


4 


0 


24 


25 


6 


30 


40 


12 


36 


54 


18 


43 


9 


0.04 


0 15 


0.54 


3 


18 


5 


0 


30 


31 


6 


36 


46 


12 


43 


0 


18 


49 


15 


0.05 


0 18 


0.55 


3 


21 


6 


0 


36 


37 


6 


42 


52 


12 


49 


7 


18 


55 


21 


0.06 


0 22 


0.56 


3 


25 


7 


0 


42 


44 


6 


48 


58 


12 


55 


13 


19 


1 


27 


0.07 


0 26 


0. 57 


3 


29 


Q 
O 


A 


AQ 

4o 


ou 


0 


55 


4 


13 


1 


19 


19 


7 


34 


0. 08 


0 29 


0. 58 


3 


32 


y 


A 

u 


04 


00 


•7 
I 


I 


11 


1 Q 

Ld 


7 


25 


19 


13 


40 


0. 09 


0 33 


0. 59 


3 


36 


10 


l 


1 


z 


7 


7 


17 


13 


13 


31 


19 


19 


46 


0. 10 


0 37 


0. 60 


3 40 


11 


1 


7 


A 

y 


7 


13 


23 


13 


19 


38 


19 


25 


52 


0. 11 


0 40 


0. 61 


3 


43 


1 o 

LZ 


i 
l 


1 Q 


1 K 

10 


i 

I 


1 A 

iy 


OA 

Z\) 


13 


25 


44 


19 


31 


59 


0. 12 


0 44 


0. 62 


3 


47 


13 


1 
l 


1 A 


01 
Zl 


7 


25 


36 


13 


31 


60 


19 


38 


5 


0. 13 


0 48 


0. 63 


3 


51 


14 


1 


25 


27 


7 


31 


42 


13 


37 


66 


19 


44 


11 


0. 14 


0 51 


0. 64 


3 


54 


15 


1 


31 


34 


7 


37 


48 


13 


44 


3 


19 


50 


17 


o! 15 


0 55 


o!65 


3 


58 


16 


1 


37 


40 


7 


43 


54 


13 


50 


9 


19 


56 


23 


0. 16 


0 59 


0.66 


4 


2 


17 


1 


43 


46 


7 


50 


1 


13 


56 


15 


20 


2 


30 


0. 17 


1 2 


0. 67 


4 


5 


18 


1 


49 


52 


7 


56 


7 


14 


2 


21 


20 


8 


36 


0. 18 


1 6 


0. 68 


4 


9 


10 


1 


55 


59 


8 


2 


13 


14 


8 


28 


20 


14 


42 


0. 19 


1 10 


0.69 


4 


13 


20 


2 


2 


5 


8 


8 


19 


14 


14 


34 


20 


20 


48 


0.20 


1 13 


0.70 


4 


16 


21 


2 


8 


11 


8 


14 


26 


14 


20 


40 


20 


26 


55 


0. 21 


1 17 


0. 71 


4 


20 


22 


2 


14 


17 


8 


20 


32 


14 


26 


46 


20 


33 


1 


0.22 


1 21 


0. 72 


4 


24 


23 


2 


20 


24 


8 


26 


38 


14 


32 


53 


20 


39 


7 


0. 23 


1 24 


0. 73 


4 


27 


24 


2 


26 


30 


8 


32 


44 


14 


38 


59 


20 


45 


13 


0*.24 


1 28 


0.74 


4 


Ol 


25 


2 


32 


36 


8 


38 


51 


14 


45 


5 


20 


51 


20 


0. 25 


1 32 


U. iO 


4 


oO 


26 


2 


38 


42 


8 


44 


57 


14 


51 


11 


20 


57 


26 


0^26 


1 35 


0. 76 


4 


38 


27 


2 


44 


49 


8 


51 


3 


14 


57 


18 


21 


3 


32 


0.27 


1 39 


0. 77 


4 


42 


28 


2 


50 


55 


8 


57 


9 


15 


3 


24 


21 


9 


38 


0.28 


1 43 


0.78 


4 


46 


29 


2 


57 


1 


9 


3 


16 


15 


9 


30 


21 


15 


45 


0.29 


1 46 


0. 79 


4 


49 


30 


3 


3 


7 


9 


9 


22 


15 


15 


36 


21 


21 


51 


0. 30 


1 50 


0. 80 


4 


53 


31 


6 


A 

y 


14 


A 

y 


15 


28 


15 


21 


43 


21 


27 


57 


0. 31 


1 54 


0. 81 


4 


57 


OO 

61 


o 
O 


1 R 
10 


OA 

Zk) 


A 

y 


21 


34 


15 


27 


49 


21 


34 


3 


0. 32 


1 57 


0. 82 


5 


0 


33 


o 

«5 


ZL 


26 


9 


27 


41 


15 


33 


55 


21 


40 


10 


0. 33 


2 1 


0. 83 


5 


4 


34 


3 


27 


32 


9 


33 


47 


15 


40 


1 


21 


46 


16 


0. 34 


2 5 


0.84 


5 


8 


35 


3 


33 


38 


9 


39 


53 


15 


46 


8 


21 


52 


22 


0. 35 


2 8 


0.85 


5 


11 


36 


3 


39 


45 


9 


45 


59 


15 


52 


14 


21 


58 


28 


0. 36 


2 12 


0.86 


5 


15 


37 


3 


45 


51 


9 


52 


5 


15 


68 


20 


22 


4 


35 


0. 37 


2 16 


0. 87 


5 


19 


do 


6 


01 


57 


A 

y 


58 


12 


16 


4 


26 


22 


10 


41 


0. 38 


2 19 


0. 88 


5 


22 


39 


3 


58 


3 


10 


4 


18 


16 


10 


33 


22 


16 


47 


0. 39 


2 23 


0. 89 


5 


26 


40 


A 

4 


A 

4 


1 A 
10 


1 A 
10 


10 


24 


16 


16 


39 


rtrt 

22 


rtrt 

22 


53 


0.40 


2 26 


0.90 


5 


30 


41 


4 


10 


16 


10 


16 


30 


16 


22 


45 


22 


29 


0 


0. 41 


2 30 


0. 91 


5 


33 


42 


4 


16 


22 


10 


22 


37 


16 


28 


51 


22 


35 


6 


0. 42 


2 34 


0.92 


5 


37 


43 


4 


22 


28 


10 


28 


43 


16 


34 


57 


22 


41 


12 


0.43 


2 37 


0. 93 


5 


41 


44 


4 


28 


35 


10 


34 


49 


16 


41 


4 


22 


47 


18 


0.44 


2 41 


0. 94 


5 


44 


45 


4 


34 


41 


10 


40 


55 


16 


47 


10 


22 


53 


24 


0.45 


2 45 


0.95 


5 


48 


46 


4 


40 


47 


10 


47 


2 


16 


53 


16 


22 


59 


31 


0.46 


2 48 


0.96 


5 


52 


47 


4 


46 


53 


10 


53 


8 


16 


59 


22 


23 


5 


37 


0. 47 


2 52 


0.97 


5 


55 


48 


4 


53 


0 


10 


59 


14 


17 


5 


29 


23 


11 


43 


0.48 


2 56 


0.98 


5 


59 


49 


4 


59 


6 


11 


5 


20 


17 


11 


35 


23 


17 


49 


0.49 


2 59 


0.99 


6 


3 


50 


5 


5 


12 


11 


11 


27 


17 


17 


41 


23 


23 


56 


0.60 


3 3 


1.00 


6 


6 


51 


5 


11 


18 


11 


17 


33 


17 


23 


47 


23 


30 


2 












52 


5 


17 


25 


11 


23 


39 


17 


29 


54 


23 


36 


8 












53 


5 


23 


31 


11 


29 


45 


17 


36 


0 


23 


42 


14 


Example: Given 15 h 0=» 0*. 




54 


5 


29 


37 


11 


35 


52 


17 


42 


6 


23 


48 


21 


The table gives 








55 


5 


35 


43 


11 


41 


58 


17 


48 


12 


23 


54 


27 


first for 14»» 57= 


18- 2n> 27* 




56 


5 


41 


50 


11 


48 


4 


17 


54 


19 


24 


0 


33 


then for 2 


42 


0.44 




57 


5 


47 


56 


11 


54 


10 


18 


0 


25 


24 


6 


39 












58 


5 


54 


2 


12 


0 


17 


18 


6 


31 


24 


12 


46 




15 0 


0 2 


27.44 




59 


6 


0 


8 


12 


6 


23 


18 


12 


37 


24 


18 


52 


The difference 
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60 


6 


6 


15 


12 


12 


29 


18 


18 


44 


24 


24 


58 


is the required mean time. 
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Table XXV 

ARC-SIN CORRECTIONS FOR INVERSE POSITION COMPUTATIONS 



log Si 


Arc-sin correc- 
tion in units of 
seventh deci- 
mal of 
logarithms 


log A<j> or 

lOg AA 


log 8j 


Arc-sin correc- 
tion in units of 
seventh deci- 
mal of 
logarithms 


log A<f> or 
log AX 


4. 177 


1 


2.686 


5.223 


124 


3.732 


4.327 


2 


2.836 


5.234 


130 


3.743 


4.415 


3 


2.924 


5. 243 


136 


3.752 


4.478 


4 


2. 987 


5. 253 


142 


3.762 


4. o/O 


r 
0 


6. U«50 


c nan 

0. Zw 


147 


3. 769 


4.566 


6 


3.075 


5. 269 


153 


3. 778 


4.590 


7 


3. 108 


5. 279 


160 


3.788 


4.628 


8 


3. 137 


5. 287 


166 


3.796 


4.654 


9 


3. 163 


5.294 


172 


3. 803 


4. 0/7 


10 


3. 186 


0. oUo 


179 


3. 812 


4.697 


11 


3.206 


5.311 


186 


3.820 


4. 716 


12 


3. 225 


5. 318 


192 


3.827 


4. 734 


13 


3. 243 


5. 326 


199 


3. 835 


4. 750 


14 


3. 259 


5. 334 


206 


3. 843 


4. 700 


15 


3. 274 


0. d41 


213 


3. 850 


4.779 


16 


3.288 


5. 349 


221 


3.858 


4.792 


17 


3. 301 


5. 356 


228 


3. 865 


4.804 


18 


3. 313 


5. 363 


236 


3. 872 


4.827 


20 


3. 336 


5.369 


243 


3. 878 


A QKT 
4. ©07 


£o 


6. OOD 


0. d70 


251 


3. 885 


4. 876 


25 


3. 385 


5.383 


259 


3.892 


4.892 


27 


3. 401 


5.390 


267 


3.899 


4.915 


30 


3. 424 


5.396 


275 


3.905 


4.936 


33 


3. 445 


5.403 


284 


3. 912 


4.955 


36 


3.464 


5.409 


292 


3. 918 


4.972 


39 


3. 481 


5. 415 


300 


3.924 


4.988 


42 


3.497 


5. 422 


309 


3.931 


5.003 


45 


3. 512 


5.428 


318 


3. 937 


5. 017 


48 


3. 526 


5.434 


327 


3.943 


5.035 


52 


3.544 j 


5.440 


336 


3.949 


5. 051 


56 


3.560 


5.446 


345 


3. 955 


5.062 


59 


3. 571 


5. 451 


354 


3.960 


5. 076 


63 


3. 585 


5. 457 


364 


3.966 


5.090 


67 


3.599 


5. 462 


373 


3.971 


5. 102 


71 


3. 611 


5.468 


383 


3. 977 


5.114 


76 


3.623 


5. 473 


392 


3.982 


5.128 


80 


3. 637 


5. 479 


402 


3.988 


6. 139 


84 


3.648 


5. 484 


412 


3.993 


5. 151 


89 


3.660 ! 


5.489 


422 


3.998 


5.163 


94 


3. 672 


5. 495 


433 


4.004 


5. 172 


98 


3. 681 


5.500 


443 


4.009 


5. 183 


103 


3.692 I 


5. 505 


453 


4. 014 


5. 193 


108 


3.702 


5. 510 


464 


4. 019 


5.205 


114 


3. 714 


5. 515 


474 


4.024 


5. 214 


119 


3. 723 


5.520 


486 


4.029 
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Table XXVI 

CONVERSION OF DEGREES CENTIGRADE TO DEGREES FAHREN- 
HEIT, AND DEGREES FAHRENHEIT TO DEGREES CENTIGRADE 



° F.=9/5 0 C.+32 0 C= 



°c. 


o Y m 


° C. 


o p 


° C. 


o p 


°C. 


o p 


°C. 


O p 


0 


32.0 


10 


50.0 


20 


68.0 


30 


86.0 


40 


104.0 


1 


33.8 


11 


51.8 


21 


69.8 


31 


87.8 


41 


105.8 


2 


35.6 


12 


53.6 


22 


71.6 


32 


89.6 


42 


107.6 


3 


37.4 


13 


55.4 


23 


73,4 


33 


91.4 


43 


109.4 


4 


39.2 


14 


57.2 


24 


75.2 


34 


93.2 


44 


111.2 


5 


41.0 


15 


59.0 


25 


77.0 


35 


95.0 


45 


113.0 


6 


42.8 


16 


60.8 


26 


78.8 


36 


96.8 


46 


114.8 


7 


44.6 


17 


62.6 


27 


80.6 


37 


98.6 


47 


116.6 


8 


46.4 


18 


64.4 


28 


82.4 


38 


100.4 


48 


118.4 


9 


48.2 


19 


66.2 


29 


84.2 


39 


102.2 


49 


120.2 
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COMMON LOGARITHMS OF VERSED SINES AND EXTERNAL 

SECANTS 



o° 



M. 



Vers. 



o 




1 


2.626422 


2 


3.228482 


3 


.580665 


4 


.830542 


5 


4.024362 


6 


.182725 


7 


. 316618 


8 


.432602 


9 


.534907 


10 




11 


.709207 


12 


.784784 


13 


.854308 


14 


.918678 


15 


4.978604 


16 


5.034661 


17 


.087319 


18 


.136966 


19 


.183928 




5. 228481 


21 


! 270859 


22 


.311266 


23 


.349876 


24 


.386843 


25 


5.422300 


26 


.456367 


27 


.489148 


28 


.520736 


29 


. 551216 


30 


5. 580662 


31 


.609143 


32 


.636719 


33 


.663447 


34 


.689377 


35 


5. 714555 


36 


.739023 


37 


. 762821 


38 


.785985 


39 


.808547 


40 


5.830537 


41 


.851985 


42 


.872915 


43 


.893353 


44 


.913322 


45 


5.932S41 


46 


. 951931 


47 


.970611 


48 


.988898 


49 


6. 006807 


50 


6.024355 


51 


.041555 


52 


.058421 


53 


.074965 


54 


.091201 


55 


6. 107138 


56 


.122789 


57 


. 138162 


58 


.153268 


59 


. 168116 


60 


6. 182714 



D. 1". 



Exsec. D. 1 



10034.33 
5869.72 
4164.62 
3230.33 
2639.38 
2231.55 
1933.07 
1705.08 
1525. 25 

1379. 75 
1259. 62 
1158.73 
1072.83 
998.77 
934.28 
877.63 
827.45 
782. 70 
742.55 

706.30 
673.45 
643.50 
616. 12 
590.95 
567. 78 
546.35 
526.47 
508.00 
490.77 

474.68 
459.60 
445.47 
432. 17 
419.63 
407.80 
396.63 
386.07 
376. 03 
366.50 

357.47 
348.83 
340. 63 
332.82 
326. 32 
318.17 
311.33 
304.78 
298.48 
292.47 

286.67 
281. 10 
275.73 
270.60 
265.62 
260.85 
256.22 
251.77 
247.47 
243.30 



626422 
228482 
580665 
830542 
024363 
182725 
316619 
432603 
534908 

626424 
709209 
784787 
854312 
918681 
978608 
034666 
087325 
136972 



228488 
270868 
311275 
349886 
386854 
422312 
456379 
489161 
520750 
551231 

580679 
609160 
636738 
663467 



714577 
739047 
762847 
786012 
808575 

830567 
852016 
872948 
893387 
913357 
932878 
951970 
970652 
988940 
006851 

024401 
041602 
058470 
075017 
091254 
107194 
122846 
138222 
153330 
168180 
6. 182780 



10034.33 
5869. 72 
4164. 62 
3230.35 
2639. 37 
2231. 57 
1933. 07 
1705. 08 
1525.27 

1379. 75 
1259.63 
1158. 75 
1072.82 
998. 78 
934.30 
877.65 
827. 45 
782.72 
742.55 

706.33 
673.45 
643.52 
616. 13 
590.97 
567.78 
546.37 
526. 48 
508.02 
490.80 

474. 68 
459.63 
445. 48 
432.18 
419. 65 
407.83 
396. 67 
386.08 
376.05 
366.53 

357. 48 
348.87 
340. 65 
332.83 
325.35 
318.20 
311.37 
304.80 
298. 52 
292.50 

286.68 
281.13 
275.78 
270.62 
265.67 
260.87 
256.27 
251.80 
247.50 
243.33 



M. 


Vers. 


0 


6. 182714 


1 


. 197071 


2 


.211194 


3 


.225091 


4 


.238770 


5 


6. 252236 


6 


.265497 


7 


.278558 


8 


.291426 


9 


.304106 


10 


6.316603 


11 


.328923 


12 


. 341071 


13 


.353052 


14 


.364869 


15 


6. 376528 


16 


.388032 


17 


.399386 


18 


.410593 


19 


.421657 


20 


6. 432583 


21 


.443372 


22 


.454029 


23 


.464557 


24 


. 474959 


25 


6. 485238 


26 


.495396 


27 


.505438 


28 


.515364 


29 


. 525178 


30 


6. 534882 


31 


.544480 


32 


. 553972 


33 


. 563362 


34 


. 572651 


35 


6. 581842 


36 


.590936 


37 


.599937 


38 


.608845 


39 


. 617663 


40 


6. 626392 


41 


.635034 


42 


.643591 


43 


.652064 


44 


.660456 


45 


6. 668767 


46 


.677000 


47 


.685155 


48 


.693234 


49 


.701239 


50 


6. 709171 


51 


.717030 


52 


. 724820 


53 


.732540 


54 


.740192 


55 


6. 747777 


56 


.755297 


57 


.762752 


58 


.770144 


59 


.777473 


60 


6. 784741 



D. 1" 



239.28 
235.38 
231. 62 
227.98 
224. 43 
221. 02 
217. 68 
214. 47 
211.33 
208.28 

205.33 
202.47 
199.68 
196. 95 
194. 32 
191. 73 
189.23 
186.78 
184.40 
182. 10 

179. 82 
177. 62 
175. 47 
173.37 
171. 32 
169.30 
167. 37 
165.43 
163.57 
161. 73 

159. 97 
158.20 
156.50 
154.82 
153. 18 
151.57 
150. 02 
148. 47 
146.97 
145. 48 

144. 03 
142. 62 
141. 22 
139.87 
138.55 
137. 22 
135. 92 
134. 65 
133.42 
132.20 

130.98 
129.82 
128. 67 
127.53 
126.42 
125.33 
124.25 
123.20 
122. 15 
121. 13 



Exsec. 



6.182780 
. 197139 
.211264 
.225164 
.238845 

6. 252314 
.265577 
.278641 
.291511 
.304193 

6. 316693 
.329016 
. 341167 
.353150 
. 364970 

6. 376631 
.388138 
.399494 
. 410705 
. 421772 

6.432700 
.443493 
.454153 
.464684 
.475089 

6. 485371 
.495532 
.505577 
.515506 
. 525324 

6. 535031 
.544632 
.554128 
. 563521 
. 572813 

6. 582008 
.591106 
.600110 
.609021 
. 617843 

6. 626575 
.635221 
. 643782 
.652259 
.660655 

6. 668970 
.677206 
.685365 
.693448 
.701457 

6.709393 
. 717257 
.725050 
. 732775 
. 740431 

6. 748020 
.755544 
.763004 
.770400 
. 777733 

6.785005 



D. 1" 



239.32 
235.42 
231.67 
228.02 
224.48 
221.05 
217. 73 
214.50 
211.37 
208.33 

205.38 
202.52 
199.72 
197.00 
194.35 
191. 78 
189.27 
186.85 
184.45 
182. 13 

179.88 
177. 67 
175. 52 
173.42 
171. 37 
169. 35 
167. 42 
165. 48 
163.63 
161. 78 

160.02 
158.27 
156. 55 
154. 87 
153.26 
151. 63 
150.07 
148.52 
147.03 
145.53 

144. 10 
142.68 
141.28 
139. 93 
138.58 
137.27 
135.97 
134. 72 
133.48 
132.27 

131.07 
129.88 
128.75 
127.60 
126.48 
125.40 
124.33 
123.27 
122.22 
121.20 
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Table XXVII. — Common logarithms of versed sines and external secants — Con. 



2° 


3° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1" 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


6. 784741 
. 791948 
.799096 
.806186 
. 813219 

6. 820194 
.827115 
.833980 
.840792 
. 847551 


120. 12 
119. 13 
118. 17 
117.22 
116. 25 
115.35 

it A AO 

114. 4* 
113.53 
112. 65 
111. 77 


6.785005 
. 792217 
.799370 
.806464 
. 813501 

6. 820482 
.827406 
.834277 
.841093 
.847857 


120.20 
119.22 
118.23 
117.28 
116. 35 
115.40 

1 1 A KO 

114. OZ 
113.60 
112. 73 
111.85 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 


7. 136868 
. 141679 
.146464 
151222 
. 155954 

7. 160661 
.165342 
.169998 
.174630 
. 179236 


80.18 
79. 75 
79.30 
78.87 
78.45 
78.02 

77 An 

77.20 
76.77 
76.38 


7. 137464 
.142281 
. 147072 
. 151837 
. 156577 

7. 161290 
. 165978 
.170641 
. 175279 
. 179893 


80.28 
79.85 
79.42 
79.00 
78.55 
78. 13 
77. 72 
77.30 
76.90 
76.50 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


6. 854257 
.860912 
.867517 
. 874071 
.880577 

6. 887034 
.893443 
.899806 
.906122 
. 912393 


110.92 
110.08 
109.23 
108.43 
107. 62 
106. 82 

1AA A£ 
lift). Ut> 

105. 27 
104. 52 
103. 75 


6.854568 
.861228 
.867837 
. 874396 
.880907 

6. 887369 
. 893783 
.900151 
906472 
.912748 


111.00 
110. 15 
109. 32 
108. 52 
107. 70 
106.90 

1 AA 1 9 

1UO. lo 

105. 35 
104.60 
103.85 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


7. 183819 
.188377 
. 192912 
.197423 
. 201910 

7. 206375 
. 210817 
.215236 
.219633 
.224007 


75.97 
75.58 
75. 18 
74. 78 
74.42 
74.03 

16. DO 

73.28 
72.90 
72.55 


7. 184483 
.189048 
.193589 
.198108 
.202602 

7. 207074 
. 211523 
.215949 
.220353 
.224735 


76.08 
75.68 
75.32 
74.90 
74.53 
74. 15 

70 77 

73.40 
73.03 
72. 67 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


6. 918618 
.924800 
.930937 
. 937032 
.943084 

6.949094 
.955063 
.960991 
.966879 
.972727 


103.03 
102.28 
101.58 
100.87 
100.17 
99.48 

QQ QA 

vs. ou 
98. 13 
97.47 
96. 82 


6. 918979 
. 925165 
.931308 
.937408 
.943465 

6. 949480 
.955454 
.961388 
. 967281 
. 973135 


103. 10 
102. 38 
101. 67 
100. 95 
100. 25 
99. 57 

Vo. VU 
98.22 
97. 57 
96.90 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


7.228360 
.232691 
.237000 
.241288 
.245555 

7. 249801 
.254027 
.258232 
.262416 
.266581 


72. 18 
71.82 
71.47 
71. 12 
70.77 
70.43 

7A HQ 

69.73 
69.42 
69.08 


7. 229095 
.233433 
.237750 
.242046 
246320 

7. 250574 
.254807 
. 259019 
. 263212 
.267384 


72.30 
71.95 
71.60 
71.23 
70.90 
70.55 

7A OA 

70. M 
69.88 
69.53 
69.22 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


6. 978536 
. 984306 
.990039 
. 995733 
7. 001391 
7. 007012 
. 012597 
. 018146 
.023660 
. 029139 


96. 17 
95.55 
94.90 
94.30 
93.68 
93.08 

09 48 

91.90 
91.32 
90. 75 


6. 978949 
. 984725 
.990463 
.996164 
7.001827 
7. 007454 
.013044 
.018599 
. 024119 
.029604 


96. 27 
95.63 
95. 02 
94.38 
93.78 
93.17 

GO KQ. 
vZ. Do 

92.00 
91.42 
90.83 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


7.270726 
. 274851 
.278956 
.283043 
. 287110 

7.291158 
. 295187 
. 299197 
.303190 
.307164 


68. 75 
68. 42 
68.12 
67.78 
67.47 
67. 15 

00. OO 

66.55 
66.23 
65.92 


7. 271537 
. 275669 
. 279783 
.283877 
.287952 

7. 292007 
.296045 
.300063 
.304063 
.308045 


68.87 
68.57 
68.23 
67.92 
67.58 
67.30 

AA Q7 

66.67 
66. 37 
66.07 


40 

41 
42 
43 
44 
45 
46 
47 

48 

49 


7. 034584 
.039995 
.045372 
. 050716 
.056028 

7. 061307 
.066554 
.071770 

. \JI\jifKrx 

.082108 


90. 18 
89. 62 
89. 07 
88.53 
87.98 
87. 45 
86.93 
86.40 
85.90 
85.40 


7.035054 
.040471 
.045854 
. 051204 
. 056522 

7. 061807 
.067061 
.072282 

077471 

.082633 


90.28 
89. 72 
89.17 
88.63 
88.08 
87. 57 
87.02 
86. 52 
86.00 
85.50 


40 

41 
42 
43 
44 
45 
46 
47 

48 

49 


7. 311119 
. 315057 
. 318977 
.322880 
. 326765 

7.330632 
.334483 
.338316 

9491 VK 

.345933 


65.63 
65.33 
65.05 
64. 75 
64.45 
64. 18 
! 63.88 
63.62 
63. 33 
63.05 


7.312009 
. 315955 
.319883 
.323794 
. 327687 

7.331563 
.335422 
.339264 

. 346897 


65.77 
65.47 
65. 18 
64.88 
64.60 
64. 32 
64.03 
63. 75 
63. 47 
63.20 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


7.087232 
.092325 
.097389 
.102423 
. 107428 

7. 112405 
. 117353 
.122273 
. 127165 
.132030 

7. 136868 


84.88 
84.40 
83.90 
83. 42 
82. 95 
82.47 
82.00 
81.53 
81.08 
80.63 


7.087763 
.092862 
.097932 
. 102973 
. 107985 

7.112968 
. 117922 
.122849 
. 127748 
. 132619 

7. 137464 


84.98 
84.50 
84.02 
83.53 
83. 05 
82. 57 
82.12 
81.65 
81.18 
80. 75 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


7.349716 
.353483 
.357233 
.360968 
.364686 

7.368389 
.372076 
. 375747 
.379403 
.383043 

7.386668 


62.78 
62.50 
62.25 
61.97 
61.72 
61.45 
61.18 
60.93 
60. 67 
60.42 


7. 350689 
.354464 
.358223 
.361966 
. 365693 

7.369404 
.373100 
.376780 
.380444 
.384094 

7.387728 


62.92 
62.65 
62.38 
62.12 
61.85 
61.60 
61.33 
61.07 
60.83 
60.57 
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4° 


5° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 

2 
3 
4 
5 
6 
7 

8 
9 


7.386668 
.390278 
. 393874 
. 397454 
.401020 

7. 404571 
. 408107 
411629 
! 415137 
. 418631 


60. 17 
59. 93 
59. 67 
59. 43 
59. 18 
58. 93 
58. 70 
58. 47 
58.23 
58.00 


7. 387728 
. 391347 
. 394951 
. 398540 
.402114 

7. 405674 
.409220 
412751 
! 416268 
. 419771 


60. 32 
60. 07 
59. 82 
59. 57 
59.33 
59. 10 
58.85 
58. 62 
58. 38 
58. 15 


0 
1 

2 
3 
4 
5 
6 
7 

8 
9 


7. 580389 
.583278 
. 586157 
. 589026 
.591886 

7. 594737 
. 597578 

.603233 
.606047 


48. 15 
47. 98 
47. 82 
47. 67 
47. 52 
47. 35 
47.20 
47.05 
46.90 
46. 73 


7. 582045 
.584945 
. 587835 
. 590715 
. 593587 

7. 596449 
. 599301 

. 604979 
.607804 


48. 33 
48.17 
48. 00 
47. 87 
47. 70 
47. 53 
47. 38 
47. 25 
47. 08 
46. 92 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


7. 422111 
. 425577 
.429029 
.432467 
. 435892 

7. 439303 
. 442701 
446086 
1449458 
. 452816 


57. 77 
57. 53 
57. 30 
57. 08 
56.85 
56. 63 
56. 42 
56.20 
55. 97 
55. 77 


7. 423260 
. 426735 
. 430197 
. 433644 
. 437079 

7. 440499 
. 443907 
447301 
1450682 
. 454050 


57. 92 
57.70 
57. 45 
57.25 
57. 00 
56. 80 
56. 57 
56. 35 
56. 13 
55. 92 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


7. 608851 
.611647 
. 614433 
.617211 
.619980 

7. 622739 
.625491 

. 630967 
.633692 


46.60 
46. 43 
46. 30 
46.15 
45. 98 
45.87 
45. 70 
45. 57 
45.42 
45.28 


7. 610619 
. 613426 
. 616224 
. 619013 
. 621794 

7. 624565 
. 627328 

. OoUUoZ 

. 632827 
.635564 


46. 78 
46. 63 
46. 48 
46. 35 
46. 18 
46.05 
45.90 
45. 75 
45. 62 
45. 48 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


7. 456162 
. 459495 
. 462815 
.466122 
. 469417 

7. 472699 
. 475969 
479226 
! 482472 
.485705 


55.55 
55. 33 
55. 12 
54. 92 
54.70 
54.50 
54.28 
54. 10 
53.88 
53.70 


7. 457405 
. 460748 
. 464077 
. 467394 
.470699 

7. 473991 
. 477270 

. 483793 
. 487036 


55. 72 
55. 48 
55.28 
55. 08 
54.87 
54. 65 
54. 47 
54. 25 
54. 05 
53.85 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


7. 636409 
.639117 
. 641816 
. 644508 
. 647191 

7. 649865 
.652532 

. 0001 W 

. 657840 
.660483 


45. 13 
44. 98 
44. 87 
44.72 
44. 57 
44.45 
44. 30 
44. 17 
44.05 
43.90 


7. 638293 
.641013 
. 643724 
.646428 
. 649122 

7. 651809 
.654488 

. O0# lOo 

.569820 
.662474 


45. 33 
45. 18 
45. 07 
44.90 
44. 78 
44. 65 
44.50 
44. 37 
44. 23 
44. 12 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


7. 488927 
. 492136 
. 495333 
. 498519 
. 501693 

7. 504856 
.508007 
511147 
! 514275 
. 517392 


53. 48 
53.28 
53. 10 
52.90 
52. 72 
52. 52 
52.33 
" 52. 13 
51.95 
51.77 


7. 490267 
. 493487 
.496694 
. 499890 
. 503074 

7. 506247 
.509408 

. OIZOOO 

. 515697 
. 518824 


53. 67 
53. 45 
53. 27 
53. 07 
52.88 
52. 68 
52.50 
52. 32 
52. 12 
51.93 


30 

31 
32 
33 
34 
35 
36 

V7 

38 
39 


7. 663117 
. 665743 
.668361 
. 670971 
. 673574 

7. 676168 
. 678755 
. Ooloo4 
.683906 
.686470 


43. 77 
43. 63 
43.50 
43. 38 
43.23 
43. 12 
42. 98 
42.87 
42. 73 
42.60 


7. 665121 
. 667759 
.670389 
. 673012 
. 675626 

7. 678233 
.680833 
. Ooo4Z4 
.686008 
.688585 


43. 97 
43.83 
43. 72 
43.57 
43. 45 
43.33 
43. 18 
43. 07 
42. 95 
42. 82 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


7. 520498 
. 523593 
.526677 
.529750 
. 532812 

7.535863 
.538904 
. 541934 
.544953 
.547962 


51.58 
51.40 
51.22 
51.03 
50.85 
50. 68 
50.50 
50. 32 
50. 15 
49. 98 


7. 521940 
.525046 
. 528140 
.531223 
.534296 

7. 537357 
.540408 
. 543449 
. 546479 
.549499 


51.77 
51.57 
51.38 
51.22 
51.02 
50.85 
50.68 
50.50 
50. 33 
50! 15 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


7.689026 
. 691575 
.694116 
.696650 
. 699177 

7. 701696 
. 704208 
. 706712 
. 709210 
.711700 


42. 48 
42. 35 
42.23 
42. 12 
41.98 
41.87 
41.73 
41.63 
41. 50 
41." 38 


7. 691154 
. 693715 
.696269 
. 698815 
. 701355 

7. 703887 
.706411 
. 708929 
.711439 
. 713942 


42. 68 
42. 57 
42. 43 
42.33 
42. 20 
42. 07 
41.97 
41.83 
41. 72 
4L60 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


7.550961 
.553949 
.556927 
. 559895 
.562852 

7. 565800 
. 568737 
. 571665 
.574583 
. 577491 

7.580389 


49. 80 
49. 63 
49. 47 
49.28 
49. 13 
48. 95 
48.80 
48. 63 
48. 47 
48. 30 


7. 552508 
.555507 
. 558495 
. 561474 
.564442 

7. 567401 
. 570349 
.573288 
.576217 
. 579136 

7. 582045 


49. 98 
49. 80 
49. 65 
49. 47 
49. 32 
49. 13 
48. 98 
48. 82 
48. 65 
48. 48 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


7. 714183 
. 716659 
. 719128 
. 721590 
.724045 

7. 726493 
. 728934 
. 731368 
.733796 
. 736216 

7. 738630 


41.27 
41.15 
41.03 
40. 92 
40.80 
40.68 
40. 57 
40. 47 
40. 33 
40.23 


7. 716438 
. 718927 
. 721409 
.723884 
. 726352 

7. 728813 
. 731267 
. 733714 
. 736155 
.738589 

7. 741016 


41.48 
41.37 
41.25 
41.13 
41.02 
40.90 
40. 78 
40. 68 
40. 57 
40. 45 
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Table XXVII. — Common logarithms of versed sines and external secants — Con. 



6° 






7 


0 




M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


7.738630 
.741088 
.743438 
.745832 
. 748219 

7.750600 
.752974 
.755342 
.757703 
.760068 


40.13 
40.00 
39.90 
39.78 
39.68 
39.57 
39.47 
39. 35 
39.25 
39.13 


7. 741016 
.743436 
.745850 
.748258 
.750658 

7.753052 
.755440 
.757821 
.760196 
.762565 


40.33 
40.23 
40.13 
40.00 
39.90 
39.80 
39.68 
39. 58 
39.48 
39.37 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


7.872381 
.874444 
.876502 
.878555 
.880603 

7.882647 
.884686 
.886720 
.888749 
.890773 


34.38 
34.30 
34.22 
34.13 
34.07 
33.98 
33.90 
33.82 
33.73 
33.67 


7.875630 
.877708 
.879782 
.881851 
.883915 

7.885974 
.888029 
.890078 
.892123 
.894164 


34.63 
34.57 
34.48 
34.40 
34.32 
34.25 
34.15 
34.08 
34.02 
33.92 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


7.762406 
. 764749 
.767084 
.769414 
.771737 

7.774054 
.776365 
.778670 
.780968 
.783261 


39.05 
38.92 
38.83 
38.72 
38.62 
38.52 
38.42 
38. 30 
38.22 
38. 10 


7. 764927 
.767282 
.769632 
. 771975 
. 774312 

7.776643 
.778968 
.781286 
.783599 
.785905 


39.25 
39. 17 
39.05 
38.95 
38.85 
38.75 
38.63 
38. 55 
38.43 
38.35 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


7.892793 
.894808 
.896818 
.898824 
.900825 

7.902821 
.904813 
.906800 
.906783 
.910761 


33.58 
33.50 
33.43 
33.35 
33.27 
33.20 
33. 12 
33.05 
32.97 
32.90 


7.896199 
.898230 
.900256 
.902278 
.904295 

7.906307 
.906315 
.910319 
.912317 
.914312 


33.85 
33.77 
33.70 
33.62 
33.53 
33. 47 
33.40 
33.30 
33.25 
33.17 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


7.785547 
. 787828 
.790102 
.792371 
.794633 

7.796890 
.799141 
.801385 
.803625 
.805858 


38.02 
37.90 
37.82 
37.70 
37.62 
37.52 
37.40 
37. 33 
37.22 
37.13 


7.788206 
.790500 
.792789 
.795071 
.797348 

7. 799619 
.801884 
.804143 
.806397 
.806644 


38.23 
38. 15 
38.03 
37. 95 
37.85 
37.75 
37.65 
37. 57 
37. 45 
37. 37 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


7.912736 
.914704 
.916668 
.918629 
.920584 

7.922536 
.924482 
.926425 
.928364 
.930297 


32.82 
32.73 
32.68 
32.58 
32.53 
32.45 
32.37 
32.32 
32.22 
32.17 


7.916302 
.918287 
.920268 
.922245 
.924217 

7.926184 
.928148 
.930107 
.932062 
.934012 


33.08 
33.02 
32.95 
32. 87 
32.78 
32.73 
32.65 
32.58 
32.50 
32.43 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


7.808066 
.810308 
.812524 
.814734 
.816939 

7.819139 
.821332 
.823521 
.825703 
.827880 


37.03 
36.93 
36.83 
36.75 
36.67 
36.55 
36.48 
36. 37 
36.28 
36.20 


7.810686 
. 813123 
.815353 
. 817578 
. 819798 

7. 822012 
.824220 
.826423 
.828620 
.830812 


37.28 
37. 17 
37.08 
37.00 
36.90 
36.80 
36.72 
36. 62 
36.53 
36. 45 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


7.932227 
.934152 
.936073 
.937990 
.939903 

7.941811 
.943715 
.945615 
.947511 
.949402 


32.08 
32.02 
31.95 
31.88 
31.80 
31.73 
31.67 
31.60 
31. 52 
31.47 


7.935958 
.937900 
.939838 
.941772 
.943701 

7.945626 
.947547 

..949464 
.951376 
.953285 


32.37 
32.30 
32.23 
32.15 
32.08 
32.02 
31.95 
31.87 
31.82 
31.73 


40 

41 
42 
43 
44 
45 
46 
47 
48 

AQ 


7.830062 
.832218 
.834379 
.836535 
.838685 

7.840830 
.842969 
.845104 
.847233 

QJQOC7 


36.10 
36.02 
35.93 
35.83 
35. 75 
35.65 
35.58 
35.48 
35.40 
35.30 


7.832999 
.835180 
.837356 
.839526 
.841691 

7.843851 
.846005 
.848155 
.850299 


36.35 
36.27 
36.17 
36.08 
36.00 
35.90 
35.83 
35.73 
35.63 
35. 57 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


7. 951290 
.953173 
.955052 
.956928 
.958799 

7.960666 
.962529 
.964388 
.966243 
.968094 


31.38 
31.32 
31.27 
31. 18 
31. 12 
31.05 
30.98 
30.92 
30.85 
30.78 


7.955189 
.957090 
.958986 
.960878 
.962767 

7.964651 
.966531 
.968408 
.970280 
.972148 


31.68 
31.60 
31.53 
31.48 
31.40 
31.33 
31.28 
31.20 
31. 13 
31.06 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


7.851476 
.853589 
.855697 
.857800 
.859898 

7.861991 
.864079 
.866162 
.868240 
.870313 

7.872381 


35.23 
35. 13 
35.05 
34.97 
34.88 
34.80 
34.72 
34.63 
34.55 
34.47 


7.854571 
.856700 
.858823 
.860942 
.863055 

7. 865163 
.867266 
.869365 
.871458 
.873546 

7.875630 


35.48 
35.38 
35. 32 
35. 22 
35. 13 
35.05 
34.98 
34.88 
34.80 
34.73 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


7.969941 
971785 
1973624 
.975459 
.977291 

7. 979118 
.980942 
. 982762 
.984578 
.986391 

7.988199 


30.73 
30.65 
30.58 
30.53 
30.45 
30.40 
30.33 
30.27 
30.22 
30.13 


7.974013 
975874 
1977730 
.979583 
.981432 

7.983277 
.985119 
.986956 
.988790 
.990620 

7.992446 


31.02 
30.93 
30.88 
30.82 
30.75 
30.70 
30.62 
30.57 
30.50 
30.43 
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Table XXVII. — Common logarithms of versed sines and external secants — Con. 



8° 


9° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


7.988199 
. 990004 
.991805 
.993602 
.995395 

7.997185 
.998971 

8.000754 
.002532 
.004308 


30.08 
30.02 
29.95 
29.88 
29.83 
29.77 
29.72 
29.63 
29.60 
29.52 


7.992446 
.994269 
. wuuoo 
.997903 
.999714 

8.001522 
.003326 
.005126 
.000923 
.008716 


30.38 
30.32 
30.25 
30.18 
30.13 
30.07 
30.00 
29. 95 
29.88 
29.83 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8.090317 
.091920 
.093521 
.095119 
.096714 

8.098305 
.099894 
. 101480 
.103064 
.104644 


26.72 
26.68 
26.63 
26.58 
26.52 
26.48 
26.43 
26.40 
26.33 
26.28 


8.095697 
.097320 
.098941 
.100559 
. 102174 

8. 103786 
.105395 
. 107001 
.108605 
. 110205 


27.05 
27.02 
26.97 
26.92 
26.87 
26.82 
26.77 
26.73 
26.67 
26.63 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8.006079 
.007847 
.009611 
.011372 
.013129 

8.014882 
.0)6632 
.018378 
.020121 
.021861 


29.47 
29.40 
29.35 
29.28 
29.22 
29.17 
29. 10 
29.05 
29.00 
28.93 


8.010506 
.012292 
.014074 
.015853 
.017628 

8.019400 
.021168 
.022933 
.024694 
.026452 


29.77 
29.70 
29.65 
29.58 
29.53 
29.47 
29.42 
29. 35 
29.30 
29.23 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8.106221 
.107796 
.109367 
.110936 
.112502 

8. 114065 
.115625 
. 117182 
. 118737 
.120289 


26.25 
26.18 
26.15 

2a 10 

26.05 
26.00 
25.95 
25.92 
25.87 
25.82 


8. 111803 
.113398 
.114990 
. 116579 
. 118166 

8.119749 
. 121330 
.122908 
.124483 
.126056 


26.58 
26.53 
26.48 
26.45 
26.38 
26.35 
26.30 
26.25 
26.22 
26. 17 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8.023597 
.025329 
.027058 
.028783 
.030505 

8.032224 
.033939 
.035651 
.037359 
.039064 


28.87 
28.82 
28.75 
28.70 
28.65 
28.58 
28.53 
28. 47 
28.42 
28.37 


8.028206 
.029957 
.031705 
.033449 
.035189 

8.036927 
.038661 
.040391 
.042118 
.043842 


29.18 
29.13 
29.07 
29.00 
28.97 
28.90 
28.83 
28.78 
28.73 
28.68 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 121838 
.123384 
.124927 
.126468 
.128006 

8. 129541 
. 131074 
.132604 
. 134131 
.135655 


25.77 
25.72 
25.68 
25.63 
25.58 
25.55 
25.50 
25.45 
25.40 
25.37 


8. 127626 
. 129193 
. 130757 
. 132318 
.133877 

8.135433 
. 136987 
.138538 
.140086 
. 141631 


26.12 
26.07 
26.02 
25.98 
25.93 
25.90 
25.85 
25.80 
25.75 
25.72 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8.040766 
.042464 
.044159 
.045851 
.047539 

8.049224 
.050906 
.052585 
.054260 
.055932 


28.30 
28.25 
28.20 
28. 13 
28.08 
28.03 
27.98 
27. 92 
27.87 
27.82 


8.045563 
.047280 
.048994 
.050704 
.052412 

8.054116 
.055817 
. 057514 
.059209 
.060900 


28.62 
28.57 
28.50 
28.47 
28.40 
28.35 
28.28 
28. 25 
28.18 
28.13 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 137177 
.138696 
. 140212 
.141726 
. 143237 

8. 144745 
. 146251 
.147754 
.149255 
. 150752 


25.32 
25.27 
25.23 
25.18 
25.13 
25. 10 
25.05 
25.02 
24.95 
24.93 


8. 143174 
. 144714 
.146252 
.147787 
.149319 

a 150849 
. 152376 
.153900 
.155422 
.156942 


25.67 
25.63 
25.58 
25.53 
25.50 
25.45 
25.40 
25. 37 
25.33 
25.27 


40 

41 
42 
43 
44 
45 
46 
47 
48 

4W 


8.057601 
.059266 
.060929 
.062588 
.064244 

8.065897 
.067546 
.060193 
.070836 

. 07/470 


27.75 
27.72 
27.65 
27.60 
27.55 
27.48 
27.45 
27.38 
27.33 
27.30 


8.062588 
.064273 
.065955 
.067633 
.069309 

8.070981 
.072650 
.074316 
.075979 
. 077639 


28.08 
28.03 
27.97 
27.93 
27.87 
27.82 
27.77 
27.72 
27.67 
27.60 


40 
41 

42 
43 
44 
45 
46 
47 
48 

ACk 


8.152248 
. 153741 
.155231 
. 156718 
.158203 

8.159686 
. 161166 
.162643 
. 164118 
. 165590 


24.88 
24.83 
24.78 
24.75 
24.72 
24. 67 
24.62 
24.58 
24.53 
24.50 


8.158458 
.159973 
.161484 
.162994 
.164500 

8. 166004 
. 167506 
. 169005 
. 170502 
. 171996 


25.25 
25. 18 
25.17 
25.10 
25.07 
25.03 
24.98 
24.95 
24.90 
24.87 


50 

51 
52 
53 
54 
55 
56 
57 
58 
50 
60 


8.074114 
.075748 
.077379 
.079007 
.080631 

8.082253 
.083872 
.085488 
.087100 
.088710 

8.090317 


27.23 
27.18 
27.13 
27.07 
27.03 
26.98 
26.93 
26.87 
26.83 
26.78 


8.079295 
.080949 
.082600 
.084247 
.085892 

8.087534 
.089172 
.090808 
.092440 
.094070 

8.095697 


27.57 
27.52 
27.45 
27.42 
27.37 
27.30 
27.27 
27.20 
27.17 
27.12 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 167060 
.168527 
.169992 
.171454 
. 172914 

8. 174372 
.175827 
.177279 
.178729 
.180177 

8. 181622 


24. 45 
24.42 
24. 37 
24.33 
24.30 
24.25 
24.20 
24. 17 
24. 13 
24.08 


8.173488 
.174977 
.176464 
.177948 
.179430 

8.180909 
.182386 
.183861 
.185333 
.186803 

8.188271 


24.82 
24.78 
24.73 
24.70 
24.65 
24.62 
24.58 
24.53 
24.50 
24.47 
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10° , 


11° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 181622 
.183065 
.184505 
.185943 
. 187379 

8. 188812 
. 190243 
. 191671 
. 193097 
.194521 


24.05 
24.00 
23. 97 
23.93 
23.88 
23. 85 
23.80 

OQ 77 
Z6. 4 i 

23.73 
23.68 


8. 188271 
.189736 
. 191198 
.192659 
. 194117 

8. 195572 
. 197025 
. 198476 
.199925 
. 201371 


24. 42 
24. 37 
24. 35 
24.30 
24.25 
24. 22 
24. 18 

24. 10 
24.07 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 264176 
.265487 
.266796 
.268103 
.269408 

8. 270711 
.272012 
. 273311 
.274608 
.275903 


21.85 
21.82 
21.78 
21. 75 
21. 72 
21.68 
21.65 

91 AO 

21.58 
21.57 


8. 272229 
.273565 
.274898 
.276230 
.277560 

8. 278888 
.280213 
. 281537 
.282859 
.284179 


22.27 
22.22 
22.20 
22. 17 
22. 13 
22.08 
22. 07 

99 fift 

22.00 
21.98 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 195942 
. 197361 
. 198778 
.200192 
.201604 

8. 203014 
.204421 
.205826 
.207229 
.208630 


23. 65 
23.62 
23. 57 
23.53 
23. 50 
23. 45 
23. 42 
£o. oo 
23. 35 
23.30 


8. 202815 
.204257 
.205696 
.207133 
.208568 

8. 210001 
.211431 
.212859 
.214285 
. 215708 


24. 03 
23.98 
23.95 
23. 92 
23.88 
23. 83 
23.80 

OQ 77 

£6. / 1 

23. 72 
23.70 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 277197 
.278488 
. 279777 
.281065 
.282350 

8. 283634 
. 284916 
.286196 
. 287473 
.288749 


21.52 
21.48 
21.47 
21. 42 
21.40 
21.37 
21.33 

01 OQ 
ZL. Zo 

21.27 
21.25 


8.285498 
.286814 
.288128 
.289441 
290751 

8. 292060 
.293367 
.294672 
. 295975 
.297276 


21.93 
21.90 
21.88 
21.83 
21.82 
21.78 
21.75 

Ol 79 
ZL. iZ 

21.68 
21.67 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 210028 
.211424 
. 212818 
.214209 
. 215599 

8. 216986 
. 218371 
. 219753 
.221133 
.222512 


23.27 
23.23 
23. 18 
23. 17 
23. 12 
23.08 
23.03 

oq An 
£6. INJ 

22.98 
22.93 


8. 217130 
. 218549 
.219966 
.221380 
.222793 

8. 224203 
. 225611 
.227017 
. 228421 
.229822 


23.65 
23. 62 
23. 57 
23.55 
23.50 
23. 47 
23.43 

OQ Af\ 
Zo. 4U 

23. 35 
23. 32 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


8.290024 
.291296 
.292566 
.293835 
. 295101 

8.296366 
.297629 
.298890 
. 300149 
.301406 


21.20 
21. 17 
21. 15 
21. 10 
21.08 
21.05 
21.02 
on Qft 

20. 95 
20.93 


8. 298576 
.299873 
. 301169 
.302463 
.303755 

8.305045 
.306334 
. 307620 
. 308905 
. 310188 


21.62 
21.60 
21.57 
21.53 
21.50 
21.48 
21.43 

91 19 
ZL. \Z 

21.38 
21.35 


30 
31 

32 
33 
34 
35 
36 
37 
38 
39 


8.223888 
.225261 
.226633 
.228002 
.229369 

8. 230735 
.232097 
.233458 
.234817 
.236173 


22.88 
22. 87 
22. 82 
22.78 
22.77 
22. 70 
22.68 

£Z. OO 

22.60 
22.57 


8. 231221 
. 232619 
.234014 
.235407 
. 236797 

8. 238186 
.239572 
.240957 
.242339 
.243719 


23.30 
23.25 
23.22 
23. 17 
23.15 
23. 10 
23.08 

OQ fkQ 

23.00 
22.97 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8.302662 
.303916 
. 305167 
.306418 
.307666 

8. 308912 
. 310157 
.311400 
.312641 
.313880 


20.90 
20.85 
20.85 
20.80 
20.77 
20. 75 
20. 72 
on a» 

ZK). Do 

20.65 
20. 62 


8. 311469 
. 312749 
.314026 
. 315302 
. 316576 

8. 317848 
.319119 
.320388 
. 321655 
.322920 


21.33 
21.28 
21.27 
21.23 
21.20 
21. 18 
21.15 

91 19 
£1. LZ 

21.08 
21.05 


40 
41 
42 
43 
44 
45 
46 
47 
48 


8. 237527 
.238880 
.240230 
. 241578 
. 242924 

8. 244267 
.245609 
.246948 
.248286 

94QA91 


22. 55 
22.50 
22. 47 
22.43 
22.38 
22.37 
22. 32 
22.30 
22.25 
22.23 


8.245097 
.246473 
.247847 
. 249219 
.250589 

8. 251957 
.253322 
.254686 
.256047 

. ZQi'VJi 


22.93 
22.90 
22. 87 
22. 83 
22. 80 
22. 75 
22.73 
22.68 
22.67 
22.62 


40 
41 
42 
43 
44 
45 
46 
47 
48 

1Q 


8. 315117 
.316353 
. 317587 
. 318819 
.320049 

8. 321278 
.322505 
.323730 
.324953 

QOA17C 


20.60 
20.57 
20.53 
20.50 
20.48 
20.45 
20.42 
20.38 
20. 37 
20.33 


8. 324183 
.325445 
. 326705 
.327964 
.329220 

8. 330475 
.331728 
.332980 
.334229 
. 335477 


21.03 
21.00 
20.98 
20.93 
20.92 
20.88 
20.87 
20. 82 
20.80 
20.78 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8.250955 
.252286 
.253615 
.254942 
.256268 

8. 257591 
.258912 
.260231 
.261548 
.262863 

8. 264176 


22.18 
22.15 
22. 12 
22. 10 
22.05 
22.02 
21.98 
21.95 
21.92 
21.88 


8. 258764 
.260120 
.261473 
.262825 
.264174 

8. 265522 
.266867 
.268211 
.269552 
.270892 

8. 272229 


22.60 
22. 55 
22.53 
22.48 
22. 47 
22. 42 
22.40 
22.35 
22.33 
22.28 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 327395 
.328613 
.329829 
.331044 
. 332257 

8. 333468 
.334678 
.335886 
.337092 
.338296 

8. 339499 


20.30 
20.27 
20.25 
20.22 
20. 18 
20. 17 
20.13 
20.10 
20. 07 
20.05 


8.336724 
.337968 
.339211 
.340453 
. 341692 

8. 342930 
.344166 
.345401 
.346634 
.347865 

8. 349095 


20.73 
20.72 
20.70 
20.65 
20.63 
20.60 
20.58 
20.55 
20.52 
20.50 
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12° 



M. 



Vers. 



D. 1". 



Exsec. 



D. 1" 



M. 



Vers. 



13° 



D. 1". Exsec 



D. 1" 



0 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



8.339499 
.340700 
.341900 
.343097 
.344294 

8.345488 
.346681 
. 347872 
. 349061 
.350249 

8 351435 
.352620 
. 353803 
.354984 
. 356164 

8. 357342 
. 358518 
. 359693 



. 362038 

8. 363208 
. 364377 
.365543 
.366709 
. 367872 

8. 369034 
. 370195 
. 371354 
.372511 
. 373667 

8. 374822 
. 375974 
.377125 
. 378275 
. 379423 

8. 380570 
. 381715 
.382858 
.384000 
.385141 

8.386280 
. 387417 
.388553 



.390821 
8. 391952 



. 394211 
. 395338 
.396463 

8. 397587 
. 398710 
.399831 
.400951 
.402069 

8. 403186 
. 404301 
. 405415 
.406527 
.407638 

8.408748 



20.02 
20.00 
19. 95 
19.95 
19.90 
19.88 
19.85 
19. 82 
19.80 
19.77 

19. 75 
19. 72 
19.68 
19. 67 
19.63 
19.60 
19.58 
19. 55 
19.53 
19.50 

19.48 
19. 43 
19. 43 
19.38 
19. 37 
19. 35 
19. 32 
19.28 
19.27 
19.25 

19.20 
19. 18 
19. 17 
19.13 
19. 12 
19.08 
19.05 
19.03 
19.02 
18.98 

18. 95 
18. 93 
18.92 
18.88 
18.85 
18. 83 
18.82 
18.78 
18. 75 
18.73 

18. 72 
18.68 
18. 67 
18.63 
18. 62 
18.58 
18. 57 
18. 53 
18. 52 
18.50 



8. 349095 
.350323 
. 351549 
. 352774 
.353997 

8. 355218 
.356438 
.357656 
.358873 



8. 361301 
. 362513 
. 363724 
. 364932 
. 366139 

8. 367345 
.368549 
. 369751 
. 370952 
. 372151 

8. 373348 
. 374545 
. 375739 
. 376932 
. 378123 

8. 379313 
. 380502 
.381689 
.382874 
.384058 

8. 385240 
. 386421 
.387600 
. 388778 
.389954 

8. 391129 
.392302 
. 393474 
.394644 



8.396980 
. 398146 
. 399311 
.400474 
. 401635 

8. 402795 
.403954 
.405111 
. 406267 
. 407421 

8. 408574 
. 409725 
. 410875 
.412023 
. 413171 

8. 414316 
. 415461 
.416603 
. 417745 
.418885 

8. 420024 



20.47 
20.43 
20. 42 
20. 38 
20. 35 
20.33 
20.30 
20.28 
20.25 
20.22 

20.20 
20. 18 
20. 13 
20.12 
20. 10 
20.07 
20.03 
20.02 
19.98 
19.95 

19.95 
19.90 
19.88 
19.85 
19.83 
19.82 
19.78 
19. 75 
19. 73 
19.70 

19.68 
19.65 
19.63 
19.60 
19.58 
19.55 
19.53 
19.50 
19. 48 
19.45 

19. 43 
19. 42 
19. 38 
19. 35 
19. 33 
19. 32 
19.28 
19.27 
19.23 
19.22 

19. 18 
19.17 
19. 13 
19. 13 
19.08 
19. 08 
19. 03 
19. 03 
19.00 
18. 98 



8. 408748 
.409856 
.410962 
.412067 
. 413171 

8. 414274 
. 415375 
. 416474 
. 417572 
.418669 

8. 419764 
.420858 
. 421951 
. 423042 
. 424132 

8. 425220 
. 426307 
. 427393 
. 428477 
.429560 

8. 430641 
. 431722 
.432800 
. 433878 
. 434954 

8. 436029 
. 437102 
. 438174 
.439245 
. 440314 

8. 441382 
.442449 
. 443514 
. 444578 
. 445641 

8. 446702 
. 447763 
.448821 
. 449879 
.450935 

8. 451990 
.453043 
.454096 
. 455147 
. 456196 

8. 457245 
.458292 
. 459338 
.460382 
. 461426 

8. 462468 
.463509 
.464548 
.465586 
.466623 

8. 467659 



. 469727 
. 470759 
. 471789 
8. 472819 



18. 47 
18. 43 
18. 42 
18. 40 
18. 38 
18. 35 
18. 32 
18.30 
18.28 
18.25 

18.23 
18. 22 
18.18 
18. 17 
18. 13 
18. 12 
18. 10 
18.07 
18.05 
18.02 

18.02 
17.97 
17.97 
17.93 
17. 92 
17.88 
17.87 
17.85 
17.82 
17.80 

17. 78 
17. 75 
17. 73 
17. 72 
17.68 
17.68 
17.63 
17.63 
17.60 
17.58 

17. 55 
17. 55 
17. 52 
17.48 
17.48 
17. 45 
17.43 
17.40 
17.40 
17.37 

17. 35 
17. 32 
17.30 
17.28 
17.27 
17.23 
17.23 
17.20 
17. 17 
17.17 



8. 420024 
. 421161 
.422297 
. 423431 
.424564 

8. 425696 
.426826 
.427955 
.429083 
.430209 

8. 431334 
.432458 
.433580 
.434700 
.435820 

8. 436938 
.438055 
. 439170 
. 440284 
. 441397 

8. 442509 
. 443619 
. 444727 
.445835 
. 446941 

8. 448046 
. 449149 
.450252 
. 451353 
. 452452 

8. 453551 
.454648 
.455743 
.456838 
. 457931 

8. 459023 
.460114 
. 461203 
.462291 
. 463378 

8. 464464 
.465548 
.466631 
. 467713 
. 468793 

8. 469873 
. 470951 
.472028 
. 473103 
. 474177 

8. 475251 
. 476322 
. 477393 
. 478463 
. 479531 

8. 480598 
.481664 
.482728 
. 483792 
. 484854 

8. 485915 



18. 95 
18. 93 
18.90 
18.88 
18. 87 
18.83 
18. 82 
18.80 
18. 77 
18.75 

18.73 
18.70 
18. 67 
18. 67 
18.63 
18. 62 
18.58 
18. 57 
18.55 
18.53 

18.50 
18.47 
18.47 
18.43 
18. 42 
18. 38 
18. 38 
18. 35 
18. 32 
18. 32 

18. 28 
18.25 
18. 25 
18. 22 
18.20 
18.18 
18. 15 
18. 13 
18.12 
18. 10 

18. 07 
18.05 
18. 03 
18.00 
18.00 
17.97 
17. 95 
17. 92 
17.90 
17.90 

17.85 
17.85 
17.83 
17.80 
17.78 
17.77 
17.73 
17.73 
17.70 
17.68 



Digitized 



bv Google 



151 



Original from 
UNIVERSITY OF CALIFORNIA 



TM 5-236 SURVEYING TABLES 

Table XXVII.— Common logarithms of versed sines and external secants— Con. 



14° 


15° 


M. 


Vers. 


D. 1". 


Exsec. 


D.l". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 472819 
. 473847 
. 474874 
.475900 
. 476925 

8. 477948 
. 478970 
.479991 
. 481011 
.482029 


17. 13 
17. 12 
17. 10 
17. 08 
17. 05 
17.03 
17. 02 
17. 00 
16. 97 
16. 95 


8. 485915 
.486975 
.488033 
.489091 
. 490147 

8. 491202 
. 492256 
. 493308 
.494360 
.495410 


17. 67 
17.63 
17.63 
17.60 
17. 58 
17. 57 
17.53 
17. 53 
17.50 
17.48 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 532425 
.533384 
.534342 
.535299 
.536255 

8. 537210 
.538163 
. 539116 
.540068 
. 541018 


15. 98 
15.97 
15. 95 
15. 93 
15. 92 
15.88 
15. 88 
15. 87 
15.83 
15.83 


8. 547482 
.548474 
.549466 
.550457 
. 551447 

8. 552436 
.553424 
. 554410 
.555396 
.556381 


16.53 
16.53 
16.52 
16.50 
16. 48 
16. 47 
16. 43 
16. 43 
16.42 
16.38 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 483046 
.484062 
. 485077 
.486091 
.487103 

8. 488115 
.489125 
.490134 
. 491141 
.492148 


16.93 
16.92 
16.90 
16.87 
16.87 
16.83 
16.82 
16. 78 
16.78 
16. 75 


8. 496459 
. 497507 
.498554 
.499600 
. 500644 

8. 501687 
.502730 
.503771 
. 504810 
.505849 


17.47 
17. 45 
17.43 
17.40 
17.38 
17. 38 
17. 35 
17. 32 
17. 32 
17. 30 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 541968 
.542916 
.543863 
. 544810 
.545755 

8. 546699 
.547642 
.548584 
.549525 
.550465 


15.80 
15. 78 
15. 78 
15. 75 
15. 73 
15. 72 
15.70 
15. 68 
15. 67 
15.65 


8. 557364 
.558347 
.559329 
. 560309 
.561289 

8. 562267 
.563245 
.564222 
.565197 
.566172 


16.38 
16. 37 
16.33 
16. 33 
16. 30 
16. 30 
16.28 
16. 25 
16.25 
16.22 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 493153 
. 494157 
. 495160 
. 496162 
. 497162 

8. 498162 
. 499160 
.500157 
.501153 
. 502148 


16.73 
16.72 
16.70 
16.67 
16. 67 
16.63 
16.62 
16. 60 
16.58 
16.57 


8. 506887 
.507923 
.508958 
.509993 
.511026 

8. 512057 
.513088 
. 514118 
. 515146 
. 516174 


17.27 
17.25 
17.25 
17.22 
17. 18 
17. 18 
17. 17 
17. 13 
17. 13 
17. 10 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 551404 
.552342 
.553279 
. 554215 
.555150 

8.556084 
. 557017 
.557949 
.558879 
.559809 


15.63 
15.62 
15.60 
15.58 
15^57 
15.55 
15.53 
15. 50 
15.50 
15. 48 


8. 567145 
.568118 
.569090 
. 570060 
. 571030 

8. 571999 
.572966 
. 573933 
. 574899 
. 575864 


16. 22 
16.20 
16. 17 
16. 17 
16. 15 
16. 12 
16. 12 
16. 10 
16.08 
16. 05 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 503142 
.504134 
.505125 
.506116 
. 507105 

8. 508092 
.509079 
. 510065 
. 511049 
.512033 


16.53 
16. 52 
16.52 
16.48 
16. 45 
16.45 
16.43 
16. 40 
16. 40 
16. 37 


8. 517200 
. 518225 
. 519249 
.520272 
.521294 

8. 522315 
.523334 
.524353 
. 525370 
.526387 


17.08 
17. 07 
17. 05 
17.03 
17. 02 
16. 98 
16. 98 
16. 95 
16.95 
16.92 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8.560738 
.561666 
.562592 
.563518 
.564443 
.565367 
.566289 
. 567211 
.568132 
.569052 


15. 47 
15. 43 
15. 43 
15. 42 
15. 40 
15. 37 
15. 37 
15. 35 
15. 33 
15.30 


8. 576827 
. 577790 
. 578752 
. 579713 
.580673 

8. 581632 
.582590 
.583547 
.584503 
.585458 


16.05 
16.03 
16. 02 
16.00 
15.98 
15. 97 
15. 95 
15. 93 
15.92 
15.90 


40 

41 
42 
43 
44 
45 
46 
47 
48 


8. 513015 
. 513996 
. 514976 
. 515955 
. 516932 

8. 517909 
.518884 
. 519859 
.520832 

»i91 ttA.4 
. OzloU4 


16.35 
16. 33 
16. 32 
16.28 
16.28 
16.25 
ie.25 
16.22 
16.20 
16.18 


8. 527402 
.528416 
.529429 
. 530441 
. 531452 

8. 532462 
.533471 
.534478 
.535485 


16.90 
16.88 
16. 87 
16.85 
16.83 
16. 82 
16. 78 
16. 78 
16. 75 
16. 75 


40 

41 
42 
43 
44 
45 
46 
47 
48 


8. 569970 
.570888 
. 571805 
. 572721 
.573636 

8. 574549 
. 575462 
. 576374 
.577285 

(V7Q1QC 
. Of Ol«fO 


15.30 
15.28 
15.27 
15.25 
15.22 
15.22 
15.20 
15. 18 
15. 17 
15. 15 


8. 586412 
. 587365 
.588318 
.589269 
.590219 

8. 591169 
.592117 
.593065 
.594012 

. OVtuO 4 


15.88 
15.88 
15.85 
15.83 
15.83 
15.80 
15.80 
15.78 
15. 75 
15. 75 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 522775 
. 523745 
. 524714 
.525682 
.526648 

8. 527614 
.528578 
.529542 
.530504 
. 531465 

8. 532425 


16.17 
16. 15 
16.13 
16.10 
16.10 
16.07 
16. 07 
16.03 
16.02 
16.00 


8. 537495 
. 538498 
. 539501 
.540502 
.541502 

8. 542501 
.543499 
.544497 
.545493 
.546488 

8. 547482 


16. 72 
16. 72 
16.68 
16. 67 
16.65 
16.63 
16.63 
16.60 
16.58 
16. 57 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 579104 
.580012 
.580919 
.581825 
.582730 

8. 583634 
.584537 
.585440 
.586341 
.587241 

8. 588141 


15.13 
15. 12 
15. 10 
15. 08 
15. 07 
15. 05 
15. 05 
15.02 
15.00 
15.00 


8. 595902 
.596846 
. 597789 
. 598731 
.599672 

8. 600612 
.601551 
.602490 
.603427 
.604363 

8.605299 


15.73 
15.72 
15.70 
15.68 
15.67 
15. 65 
15. 65 
15. 62 
15.60 
15.60 
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Table XXVII. — Common logarithms of versed sines and external secants — Con. 



16° 


17° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 588141 
.589039 
.589936 
.590833 
.591729 

8. 592623 
. 593517 
. 594410 
.595302 
.596192 


14.97 
14.95 
14.95 
14.93 
14.90 
14.90 
14.88 
14.87 
14.83 
14.83 


8.605299 
.606234 
. 607167 
.608100 
.609032 

8.609963 
.610893 
.611823 
.612751 
.613678 


15.58 
15.55 
15.55 
15.53 
15.52 
15.50 
15. 50 
15. 47 
15. 45 
15.45 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8.640434 
.641279 
.642123 
.642966 
.643809 

8.644650 
.645491 
.646331 
.647170 
.648008 


14.08 
14.07 
14.05 
14.05 
14.02 
14.02 
14.00 
13.98 
13. 97 
13.95 


8. 659838 
.660721 
.661604 
.662486 
.663367 

8.664248 
.665127 

. DOOOUO 

.666884 
.667761 


14.72 
14.72 
14.70 
14.68 
14.68 
14.65 
14.65 
14.63 
14.62 
14.60 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 597082 
. 597971 
.598860 
. 599747 
.600633 

8. 601518 
.602403 
.603286 
.604169 
.605051 


14.82 
14. 82 
14.78 
14. 77 
14. 75 
14.75 
14. 72 
14.72 
14.70 
14.67 


8.614605 
.615531 
.616456 
. 617379 
.618302 

8. 619225 
. 620146 
.621066 
.621986 
.622904 


15. 43 
15.42 
15.38 
15.38 
15.38 
15. 35 
15.33 
15.33 
15.30 
15.30 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 648845 
.649682 
.650518 
.651353 
.652187 

8.653020 
.653852 
.654684 
.655515 
.656345 


13.95 
13.93 
13.92 
13.90 
13.88 
13. 87 
13. 87 
13.85 
13.83 
13.82 


8.668637 
.669513 
.670388 
. 671262 
. 672135 

8. 673008 
.673879 
. 674750 
.675620 
.676490 


14.60 
14.58 
14. 57 
14.55 
14.55 
14.52 
14. 52 
14.50 
14.50 
14.47 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8.605931 
.606811 
.607690 
.608568 
.609445 

8. 610321 
.611197 
.612071 
.612945 
.613817 


14.67 
14.65 
14.63 
14.62 
14.60 
14.60 
14. 57 
14. 57 
14.53 
14.53 


8.623822 
.624739 
.625655 
. 626570 
.627484 

8. 628398 
.629310 
.630222 
.631133 
.632043 


15.28 
15.27 
15.25 
15.23 
15.23 
15.20 
15. 20 
15.18 
15.17 
15. 15 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 657174 
.658003 
.658830 
.659657 
.660483 

8.661308 
. 662132 
.662956 
.663779 
.664601 


13.82 
13.78 
13.78 
13. 77 
13. 75 
13.73 
13.73 
13.72 
13.70 
13.68 


8. 677358 
.678226 
.679093 
.679960 
.680825 

8. 681690 
.682554 
.683417 
.684280 
.685141 


14. 47 
14.45 
14.45 
14.42 
14.42 
14.40 
14.38 
14.38 
14. 35 
14. 35 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 614689 
.615560 
.616430 
.617299 
. 618167 

8. 619034 
.619901 
.620766 
. 621631 
.622495 


14. 52 
14.50 
14.48 
14.47 
14.45 
14.45 
14. 42 
14. 42 
14.40 
14.38 


8. 632952 
.633860 
.634768 
.635674 
.636580 

8.637485 
.638389 
.639292 
.640195 
.641096 


15. 13 
15.13 
15. 10 
15. 10 
15.08 
15.07 
15. 05 
15.05 
15.02 
15.02 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 665422 
.666242 
.667062 
.667881 
.668699 

8. 669516 
.670332 
.671148 
.671963 
.672777 


13.67 
13. 67 
13.65 
13.63 
13. 62 
13.60 
13.60 
13.58 
13. 57 
13.55 


8.686002 
.686863 
.687722 
.688581 
.689439 

8.690296 
.691153 
.692008 
.692863 
.693718 


. 14.35 
14. 32 
14. 32 
14.30 
14.28 
14.28 
14. 25 
14.25 
14.25 
14.22 


40 

41 

42 
43 
44 
45 
46 
47 
48 
49 


8.623358 
.624220 
.625081 
.625941 
.626801 

8.627659 
.628517 
.629374 
. O30230 
.631085 


14.37 
14. 35 
14. 33 
14. 33 
14.30 
14.30 
14.28 
14.27 
14.25 
14.23 


8. 641997 
.642897 
.643796 
.644694 
.645591 

8.646488 
.647384 
.648279 
. 649173 
.650066 


15.00 
14.98 
14. 97 
14.95 
14.95 
14.93 
14.92 
14.90 
14.88 
14. 87 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8.673590 
.674403 
. 675215 
.676026 
.676836 

8.677645 
.678454 
.679262 
.680069 
.680875 


13. 55 
13.53 
13. 52 
13.50 
13.48 
13. 48 
13. 47 
13. 45 
13.43 
13.43 


8.694571 
.695424 
.696276 
.697127 
.697978 

8.698828 
.699677 
. 700525 
. 701373 
.702220 


14.22 
14.20 
14.18 
14. 18 
14. 17 
14. 15 
14. 13 
14. 13 
14. 12 
14. 10 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8.631939 
.632792 
.633645 
.634496 
.635347 

8.636197 
.637046 
.637894 
.638742 
.639588 

8. 640434 


14.22 
14.22 
14. 18 
14. 18 
14.17 
14. 15 
14. 13 
14. 13 
14. 10 
14. 10 


8.650958 
.651850 
.652741 
.653631 
.654520 

8. 655408 
.656296 
.657182 
.658068 
.658954 

8.659838 


14.87 
14.85 
14.83 
14.82 
14.80 
14.80 
14.77 
14.77 
14.77 
14.73 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 681681 
.682486 
.683290 
.684093 
.684896 

8.685697 
.686498 
.687299 
.688098 
.688897 

8.689695 


13.42 
13.40 
13.38 
13.38 
13.35 
13.35 
13. 35 
13.32 
13.32 
13.30 


8.703066 
.703912 
.704756 
.705600 
.706444 

8. 707286 
.708128 
. 708969 
.709810 
.710650 

8. 711489 


14. 10 
14.07 
14.07 
14.07 
14.03 
14.03 
14.02 
14.02 
14.00 
13.98 
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18° 


19° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


8.689695 
.690492 
.691289 
.692084 
.692879 

8. 693674 
.694467 
.695260 
.696052 
.696843 


13.28 
13.28 
13.25 
13. 25 
13.25 
13.22 
13. 22 
13.20 
13. 18 
13. 18 


8. 711489 
. 712327 
. 713164 
.714001 
.714838 

8. 715673 
.716508 
. 717342 
.718175 
.719008 


13.97 
13. 95 
13.95 
13. 95 
13. 92 
13.92 
13.90 
13.88 
13.88 
13.87 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 736248 
.737003 
. 737757 
. 738510 
.739263 

8. 740015 
.740766 
. 741516 
.742266 
.743016 


12.58 
12.57 
12.55 
12.55 
12.53 
12. 52 
12.50 
12.50 
12.50 
12.47 


8. 760578 
. 761376 
. 762174 
.762971 
. 763767 

8. 764563 
. 765358 
. 766152 
. 766946 
. 767739 


13.30 
13.30 
13.28 
13.27 
13.27 
13.25 
13 23 
13.23 
13.22 
13.20 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 697634 
.698424 
. 699213 
.700001 
. 700789 

8. 701576 
.702362 
. 703147 
. 703932 
. 704716 


13.17 
13. 15 
13. 13 
13.13 
13.12 
13.10 
13.08 
13.08 
13. 07 
13.05 


8. 719840 
.720671 
. 721502 
.722332 
. 723161 

8. 723989 
.724817 
.725644 
.726471 
.727297 


13.85 
13.85 
13. 83 
13.82 
13.80 
13.80 
13.78 
13.78 
13. 77 
13. 75 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 743764 
. 744512 
. 745259 
.746006 
. 746752 

8. 747497 
. 748242 
. 748986 
. 749729 
.750472 


12.47 
12.45 
12.45 
12.43 
12. 42 
12. 42 
12.40 
12.38 
12.38 
12.37 


8. 768531 
. 769323 
.770114 
.700905 
. 771695 

8. 772484 
. 773273 
. 774061 
.774849 
.775635 


13.20 
13. 18 
13. 18 
13.17 
13. 15 
13. 15 
13 13 
13. 13 
13. 10 
13. 12 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 705499 
.706282 
. 707063 
.707844 
.708625 

8. 709404 
. 710183 
. 710961 
. 711739 
. 712516 


13. 05 
13.02 
13.02 
13.02 
12.98 
12.98 
12.97 
12.97 
12. 95 
12.93 


8. 728122 
.728946 
. 729770 
. 730593 
. 731415 

8. 732237 
.733058 
. 733878 
. 734698 
. 735517 


13.73 
13. 73 
13.72 
13.70 
13.70 
13.68 
13. 67 
13. 67 
13.65 
13.63 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 751214 
. 751955 
.752696 
. 753436 
. 754175 

8. 754914 
. 755652 
.756389 
. 757126 
. 757862 


12.35 
12. 35 
12.33 
12.32 
12.32 
12.30 
12.28 
12.28 
12. 27 
12.27 


8. 776422 
. 777207 
. 777993 
. 778777 
. 779561 

8. 780344 
. 781127 
.781909 
. 782690 
.783471 


13.08 
13. 10 
13.07 
13. 07 
13.05 
13.05 
13 03 
13.02 
13.02 
13.00 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 713292 
. 714067 
. 714842 
. 715616 
.716389 

8. 717161 
.717933 
. 718704 
. 719475 
.720244 


12.92 
12.92 
12.90 
12.88 
12.87 
12.87 
12.85 
12.85 
12.82 
12.82 


8. 736335 
.737153 
. 737970 
. 738786 
.739602 

8. 740417 
. 741231 
. 742045 
.742858 
.743670 


13.63 
13.62 
13.60 
13.60 
13. 58 
13. 57 
13. 57 
13.55 
13. 53 
13.53 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 758598 
. 759333 
.760067 
. 760801 
. 761534 

8.762266 
.762998 
. 763729 
.764459 
. 765189 


12.25 
12.23 
12.23 
12.22 
12.20 
12.20 
12. 18 
12.17 
12.17 
12.15 


8. 784251 
.785031 
.785810 
.786588 
. 787366 

8. 788144 
.788920 
. 789696 
.790472 
. 791247 


13.00 
12.98 
12.97 
12.97 
12.97 
12.93 
12.93 
12. 93 
12.92 
12.90 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 721013 
. 721782 
.722549 
.723316 
.724083 

8.724848 
.725613 
.726377 
.727140 
.727903 


12.82 
12.78 
12. 78 
12.78 
12.75 
12. 75 
12.73 
12.72 
12. 72 
12.70 


8.744482 
.745293 
.746103 
. 746913 
. 747722 

8. 748530 
. 749338 
. 750145 
.750951 
. 751757 


13. 52 
13.50 
13.50 
13.48 
13.47 
13. 47 
13. 45 
13.43 
13. 43 
13. 42 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 765918 
.766647 
. 767374 
. 768102 
.768828 

8. 769554 
.770280 
. 771005 
. 771729 
.772452 


12.15 
12. 12 
12. 13 
12.10 
12. 10 
12.10 
12.08 
12.07 
12.05 
12.05 


8. 792021 
. 792795 
.793568 
.794340 
. 795112 

8. 795884 
.796654 
. 797425 
. 798194 
.798963 


12.90 
12.88 
12.87 
12.87 
12.87 
12.83 
12.85 
12.82 
12. 82 
12.82 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8.728665 
.729427 
. 730187 
.730947 
.731707 

8. 732465 
.733223 
. 733981 
. 734737 
. 735493 

8. 736248 


12.70 
12.67 
12.67 
12. 67 
12.63 
12.63 
12.63 
12.60 
12.60 
12.58 


8. 752562 
. 753367 
. 754171 
. 754974 
. 755776 

8. 756578 
.757380 
.758180 
. 758980 
. 759780 

8. 760578 


13. 42 
13.40 
13.38 
13. 37 
13. 37 
13.37 
13.33 
13.33 
13.33 
13.30 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 773175 
. 773898 
. 774619 
.775340 
.776061 

8. 776781 
.777500 
. 778218 
. 778936 
.779654 

8. 780370 


12.05 
12.02 
12.02 
12.02 
12.00 
11.98 
11.97 
11. 97 
11. 97 
11. 93 


8. 799732 
.800500 
. 801267 
.802034 
.802800 

8. 803565 
.804330 
.805095 
.805859 
.806622 

8.807385 


12.80 
12.78 
12.78 
12.77 
12.75 
12.75 
12. 75 
12. 73 
12.72 
12. 72 
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20° 


21° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8. 780370 
. 781087 
. 781802 
. 782517 
. 783231 

8. 783945 
.784658 
. 785371 
.786083 
. 786794 


11.95 
11.92 
11.92 
11.90 
11.90 
11.88 
11 88 
11.87 
11.85 
11.85 


8.807385 
.808147 
.808908 
.809669 
.810430 

8. 811190 
. 811949 
. 812708 
.813466 
. 814224 


12.70 
12.68 
12.68 
12.68 
12.67 
12.65 
12. 65 
12. 63 
12.63 
12. 62 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


8.822296 
.822977 
.823658 
.824338 
. 825018 

8.825697 
.826376 
.827054 
. 827731 
.828408 


11.35 
11.35 
11.33 
11.33 
11.32 
11.32 
11.30 
11.28 
11.28 
11.28 


8.852144 
.852874 
.853604 
.854332 
.855061 

8.855789 
. 856516 
. 857243 
. 857969 
.858695 


12.17 
12. 17 
12. 13 
12. 15 
12. 13 
12. 12 
12. 12 
12. 10 
12. 10 
12.08 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 787505 
. 788215 
. 788924 
. 789633 
.790342 

8. 791049 
. 791756 
. 792463 
. 793169 
.793874 


11.83 
11.82 
11.82 
11.82 
11.78 
11.78 
11.78 
11.77 
11.75 
11.75 


8. 814981 
.815737 
. 816493 
.817249 
.818004 

8. 818758 
. 819512 
.820265 
.821018 
.821770 


12.60 
12.60 
12.60 
12.58 
12. 57 
12. 57 
12. 55 
12. 55 
12. 53 
12. 52 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 829085 
. 829761 
.830436 
.831111 
.831785 

8. 832459 
.833132 
.833804 
.834476 
.835148 


11.27 
11.25 
11.25 
11.23 
11.23 
11.22 
11.20 
11.20 
11.20 
11. 18 


8. 859420 
. 860145 
.860869 
.861593 
.862316 

8. 863039 
.863761 
. 864483 
866204 
.865925 


12.08 
12.07 
12. 07 
12. 05 
12.05 
12.03 
12 03 
12.02 
12.02 
12. 02 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8.794579 
. 795283 
.795987 
.796690 
. 797392 

8. 798094 
. 798795 
. 799496 
.800196 
. 800896 


11.73 
11.73 
11.72 
11. 70 
11.70 
11.68 
11.68 
11.67 
11.67 
11.63 


8.822521 
.823272 
.824023 
. 824773 
. 825522 

8. 826271 
. 827019 
. 827767 
. 828514 
.829261 


12. 52 
12. 52 
12.50 
12. 48 
12.48 
12. 47 
12. 47 
12. 45 
12. 45 
12. 43 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 835819 
. 836489 
.837159 
.837829 
.838498 

8. 839166 
.839834 
.840501 
. 841168 
. 841834 


11. 17 
11.17 
11. 17 
11. 15 
11. 13 
11. 13 
11. 12 
11. 12 
11. 10 
11. 10 


8.866646 
. 867365 
.868085 
.868804 
.869522 

8. 870240 
.870957 
. 871674 
. 872390 
. 873106 


11.98 
12.00 
11.98 
11.97 
11.97 
11.95 
11. 95 
11.93 
11.93 
11.93 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 801594 
.802293 
.802991 
.803688 
.804384 

8.805080 
. 805776 
.806471 
. 807165 
. 807859 


11.65 
11.63 
11.62 
11.60 
11.60 
11.60 
11 58 
11.57 
11.57 
11. 55 


8.830007 
.830752 
. 831497 
. 832242 
. 832986 

8. 833729 
. 834472 
.835215 
.835957 
. 836698 


12. 42 
12. 42 
12. 42 
12.40 
12. 38 
12.38 
12. 38 
12. 37 
12. 35 
12. 35 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 842500 
.843165 
.843829 
. 844493 
. 845157 

8.845820 
.846483 
. 847145 
.847806 
.848467 


11.08 
11.07 
11.07 
11.07 
11.05 
11.05 
11 03 
11.02 
11.02 
11.00 


8.873822 
.874537 
. 875251 
.875965 
. 876678 

8. 877391 
.878104 
. 878816 
. 879528 
.880239 


11.92 
11.90 
11.90 
11.88 
11.88 
11.88 
11 87 
11.87 
11.85 
11.83 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 808552 
.809244 
.809936 
.810628 
. 811319 

8. 812009 
.812699 
.813388 
. 814077 
. 814765 


11.53 
11.53 
11.53 
11.52 
11.50 
11.50 
11.48 
11.48 
11.47 
11.45 


8. 837439 
.838179 
. 838919 
.839658 
.840396 

8. 841135 
. 841872 
.842609 
. 843346 
.844082 


12.33 
12. 33 
12.32 
12. 30 
12. 32 
12.28 
12.28 
12.28 
12. 27 
12. 25 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8.849127 
.849787 
.850447 
.851106 
. 851764 

8. 852422 
. 853079 
. 853736 
. 854392 
.855048 


11.00 
11.00 
10.98 
10. 97 
10. 97 
10. 95 
10. 95 
10. 93 
10. 93 
10.92 


8. 880949 
. 881659 
.882369 
.883078 
. 883787 

8. 884495 
.885203 
. 885910 
. 886617 
.887323 


11.83 
11.83 
11. 82 
11.82 
11.80 
11.80 
11.78 
11.78 
11. 77 
11.77 


50 
51 

52 
63 
54 
55 
56 
57 
58 
59 

eo 


8. 815452 
.816139 
.816825 
.817511 
.818196 

8.818S81 
.819565 
.820249 
.820932 
. 821614 

8.822296 


11.45 
11.43 
11.43 
11.42 
11.42 
11.40 
11.40 
11.38 
11. 37 
11.37 


8. 844817 
.845552 
.846287 
.847021 
.847754 

8.848487 
.849220 
.849952 
.850683 
. 851414 

8. 852144 


12. 25 
12. 25 
12.23 
12.22 
12.22 
12.22 
12.20 
12. 18 
12. 18 
12.17 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8.855703 
.856358 
. 857012 
.857666 
. 858319 

8. 858972 
. 859624 
.860276 
.860927 
.861578 

8. 862228 


10.92 
10.90 
10.90 
10.88 
10.88 
10.87 
10. 87 
10.85 
10. 85 
10.83 


8. 888029 
.888734 
.889439 
.890144 
.890848 

8.891551 
.892254 
. 892957 
. 893659 
.894361 

8. 895062 


11.75 
11.75 
11. 75 
11. 73 
11.72 
11.72 
11.72 
11.70 
11.70 
11.68 
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*> 


23° 




M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 




0 

1 
2 
3 
4 
5 
6 
7 

8 
0 


8.862228 
.862877 
.863527 
.864175 
.864823 

8. 865471 
.866118 
866765 
1867411 
.868057 


10.82 
10.83 
10.80 
10.80 
10.80 
10.78 
10.78 
10.77 
10.77 
10.75 


8.895062 
. 895763 
.896463 
. 897163 
897862 

8.898561 
.899259 
899957 
.900655 
.901352 


11.68 
11.67 
11.67 
11.65 
11.66 
11.63 
11.63 
11.63 
11.62 
11.60 


0 

1 
2 
3 
4 
5 
6 
7 

8 
9 


8.900341 
.900961 
.901582 
.902201 
.902821 

8. 903440 
.904068 
.904676 
'. 905293 
.906910 


10.33 
10.35 
10.32 
10.33 
10. 32 
10.30 
10.30 
10.28 
10.28 
10.28 


8.936315 
.936969 
.937663 
.938336 
.939009 

8.939682 
.940354 
941026 
! 941698 
.942369 


11.23 
11.23 
11.22 
11.22 
11.22 
11.20 
11.20 
11.20 
11. 18 
11.17 




10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 868702 
.869346 
.860991 
.870634 
.871277 

8. 871920 
.872562 
873204 
.873845 
.874486 


10.73 
10.75 
10. 72 
10.72 
10.72 
10.70 
10.70 
10.68 
10.68 
10.67 


8.902048 
.902745 
.903440 
.904136 
.904830 

8.905525 
.906219 
906912 
.'907605 
.908298 


11.62 
11.58 
11.60 
11.57 
11.58 
11.57 
11.55 
11.55 
11.55 
11.53 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8.906527 
.907143 
.907759 
.908374 
.908989 

8.909603 
.910217 
. 910630 
! 911443 
.912056 


10.27 
10.27 
10.25 
10.25 
10.23 
10.23 
10.22 
10.22 
10.22 
10.20 


8.943039 
.943710 
.944379 
.946049 
. 945718 

8.946386 
.947054 
. 947722 
948389 
.949066 


11. 18 
11.15 
11. 17 
11. 15 
11. 13 
11.13 
11. 13 
11. 12 
11.12 
11. 12 




20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 875126 
. 875766 
.876405 
.877044 
. 877682 

8.878320 
. 878957 
879594 
.880230 
.880866 


10.67 
10.65 
10.65 
10.63 
10.63 
10.62 
10. 62 
10.60 
10.60 
10.58 


8.908990 
.909681 
.910372 
.911063 
.911754 

8. 912443 
. 913133 
.913822 
.914510 
. 915198 


11.52 
11.52 
11.52 
11.52 
11.48 
11.50 
11.48 
11.47 
11.47 
11.47 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8. 912668 
.913279 
.913891 
.914501 
.915111 

8.915721 
.916331 
. 916940 
.917548 
.918156 


10. 18 
10.20 
10. 17 
10. 17 
10. 17 
10.17 
10.15 
10. 13 
10. 13 
10. 13 


8.949723 
.950389 
.951055 
.951720 
.952385 

8.953049 
.953713 
.954377 
.955040 
. 955703 


11.10 
11.10 
11.06 
11.08 
11.07 
11.07 
11.07 
11.05 
11.05 
11.05 




30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8. 881501 
. 882136 
.882771 
.883405 
.884038 

8.884671 
.885303 
885935 
.886567 
.887198 


10.58 
10.58 
10.57 
10.55 
10.55 
10.53 
10.53 
10.53 
10. 52 
10.52 


8.915886 
.916573 
.917260 
. 917946 
.918632 

8. 919318 
.920003 
920687 
.921372 
.922056 


11.45 
11.45 
11. 43 
11.43 
11.43 
11.42 
11.40 
11.42 
11.38 
11.40 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8.918764 
.919371 
.919977 
.920684 
.921190 

8.921795 
.922400 
.923004 
923608 
. 924212 


10. 12 
10. 10 
10. 12 
10. 10 
10.08 
10.08 
10.07 
10.07 
10.07 
10.05 


8.966366 
.957028 
.957690 
.968351 
. 959012 

8.959672 
.960332 
960992 
.961651 
.962310 


11.03 
11.03 
11.02 
11.02 
11.00 
11.00 
11.00 
10.96 
10.98 
10.98 




40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 887829 
.888459 
.889088 
. 889717 
.890346 

8. 890974 
. 891602 
.892229 
. 892856 
. 893482 


10.60 
10.48 
10.48 
10.48 
10. 47 
10.47 
10.45 
10. 45 
10.43 
10. 43 


8.922739 
.923421 
.924104 
.924786 
.925467 

8.926149 
.926829 
.927510 
. 928189 
928869 


11.37 
11.38 
11.37 
11.35 
11.37 
11.33 
11.35 
11.32 
11.33 
11.32 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 924815 
.925418 
.926020 
.926622 
.927224 

8.927825 
.928425 
.929025 
.929626 
. 930224 


10.05 
10.03 
10.03 
10.03 
10.02 
10.00 
10.00 
10.00 
9.98 
9.98 


8.962969 
.963627 
.964285 
.964942 
.965699 

8.966256 
.966912 
.967568 
.968223 
.968878 


10.97 
10. 97 
10.95 
10.96 
10.95 
10.93 
10.93 
10.92 
10. 92 
10.92 




50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 894108 
.894733 
.895358 
. 895983 
.896607 

8. 897230 
. 897863 
. 898476 
.899098 
. 899719 

8. 900341 


10. 42 
10.42 
10. 42 
10.40 
10.38 
10.38 
10.38 
10. 37 
10.35 
10.37 


8. 929548 
. 930226 
.930905 
. 931582 
.932260 

8. 932936 
. 933613 
. 934289 
.934966 
.935640 

8. 936315 


11. 30 
11.32 
11.28 
11.30 
11. 27 
11.28 
11.27 
11.27 
11.25 
11.25 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8. 930823 
. 931421 
.932019 
.932617 
. 933214 

8.933811 
.934407 
.935003 
. 935598 
. 936193 

8. 936788 


9. 97 
9. 97 
9.97 
9. 95 
9. 95 
9. 93 
9.93 
9.92 
9.92 
9.92 


8.969533 
. 970187 
.970841 
. 971494 
.972147 

8.972800 
. 973452 
. 974104 
. 974756 
. 975407 

8. 976058 


10.90 
10.90 
10.88 
10.88 
10.88 
10. 87 
10.87 
10.87 
10.85 
10.85 
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24° 


25° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8.936788 
.937382 
. 937976 
.938669 
.939162 

8. 939764 
.940346 
.940938 
.941529 
.942120 


9.90 
9.90 
9.88 
9.88 
9.87 
9.87 
9. 87 
9 85 
9.S5 
9.83 


8.976058 
. 976708 
. 977358 
.978008 
.978657 

8.979306 
.979954 
.980602 
.981250 
.981898 


10.83 
10.83 
10.83 
10. 82 
10.82 
10.80 
10.80 
10. 80 
10^80 
10.78 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


8.971703 
. 972273 
.972842 
. 973411 
.973980 

8. 974548 
. 975116 
.975683 
.976250 
. 976816 


9.60 
9. 48 
9.48 
9. 48 
9. 47 
9. 47 
9. 45 
9. 45 
9! 43 
9.43 


9.014428 
.015056 
.015685 
.016312 
.016940 

9. 017567 
.018194 
.018821 
.019447 
.020073 


10. 47 
10.48 
10.45 
10. 47 
10. 45 
10. 45 
10. 45 
10. 43 
10'. 43 
10. 42 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8.942710 
.943300 
.943889 
. 944479 
.945067 

8. 945655 
. 946243 
.946831 
. 947418 
.948004 


9.83 
9.82 
9.83 
9.80 
9.80 
9.80 
9.80 
9. 78 
9.77 
9.77 


8.982545 
.983191 
.983837 
.984483 
. 985129 

8.985774 
.986419 
.987063 
. 987707 
.988351 


10. 77 
10.77 
10. 77 
10. 77 
10. 75 
10.75 
10. 73 
10. 73 
HK73 
10.72 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


8. 977382 
.977948 
.978514 
. 979078 
.979643 

8. 980207 
.980771 
.981335 
.981898 
.982460 


9. 43 
9.43 
9.40 
9. 42 
9.40 
9.40 
9.40 
9 38 
9.37 
9.38 


9. 020698 
.021323 
.021948 
.022572 
.023197 

9.023820 
.024444 
.025067 
.025690 
.026312 


10. 42 
10. 42 
10. 40 
10. 42 
10.38 
10.40 
10. 38 

10 3ft 
xu. 00 

10. 37 

10. 37 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8.948690 
. 949176 
.949761 
.960346 
.950931 

8. 951515 
.952099 
.952682 
.963265 
.953847 


9.77 
9.75 
9.75 
9. 75 
9.73 
9.73 
9.72 
9. 72 
9. 70 
9.70 


8.988994 
.989637 
.990279 
.990922 
.991563 

8. 992205 
.992846 
. 993487 
.994127 
.994767 


10.72 
10.70 
10. 72 
10.68 
10.70 
10.68 
10.68 
10 67 
10!67 
10.65 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


8.983023 
.983585 
.984146 
.984707 
.985268 

8.985828 
.986388 
.986948 
.987507 
.988066 


9.37 
9.35 
9.35 
9. 35 
9.33 
9.33 
9.33 
9 32 
9! 32 
9. 32 


9.026934 
.027566 
.028177 
.028798 
.029419 

9.030039 
.030659 
.031279 
.031899 
.032518 


10. 37 
10. 35 
10.35 
10.35 
10.33 
10.33 
10.33 
in vi 

10. 32 
10.30 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8.954429 
.955011 
. 955592 
.956173 
.956753 

8. 957334 
. 957913 
.958492 
.959071 
.959650 


9.70 
9.68 
9.68 
9.67 
9.68 
9.65 
9.65 
9 65 
9. $5 
9.62 


8.995406 
.996046 
.996685 
.997323 
.997961 

8.998599 
.999236 
.999873 

9. 000510 
.001147 


10. 67 
10. 65 
10.63 
10.63 
10.63 
10.62 
10.62 
10 62 
10^62 
10.60 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


8.988625 
.989183 
.989740 
.990298 
.990855 

8. 991411 
.991968 
.992523 
.993079 
.993634 


9.30 
9.28 
9.30 
9.28 
9.27 
9.28 
9.25 
9 27 
9! 25 
9.25 


9.033136 
.033756 
.034373 
.034991 
.035608 

9.036225 
.036842 
.037458 
.038074 
.038690 


10.32 
10.30 
10.30 
10.28 
10.28 
10.28 
10.27 
in 97 

1U. ill 

10. 27 
10.25 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 960227 
.960805 
. 961382 
.961959 
.962535 

8. 963111 
.963687 
.964262 
.964837 
.965411 


9.63 
9. 62 
9.62 
9.60 
9.60 
9.60 
9.58 
9.58 
9.57 
9.57 


9.001783 
.002418 
.003053 
.003688 
.004323 

9.004957 
.005591 
.006224 
.006868 
.007490 


10.58 
10.58 
10.58 
10.58 
10. 57 
10. 57 
10. 55 
10. 57 
10.53 
10.55 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


8. 994189 
.994743 
.995297 
.995851 
.996404 

8. 996957 
.997509 
.998062 
.998613 
.999166 


9.23 
9.23 
9.23 
9.22 
9.22 
9.20 
9.22 
9. 18 
9.20 
9. 18 


9.039305 
.039920 
.040535 
.041150 
.041764 

9.042378 
.042991 
.043604 
.044217 
. 044830 


10.25 
10.25 
10.25 
10.23 
10.23 
10.22 
10.22 
10.22 
10.22 
10.20 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8.966986 
.966559 
.967132 
. 967705 
.968277 

8.968849 
.969421 
.969992 
.970563 
. 971133 

8. 971703 


9.57 
9. 55 
9.65 
9.63 
9.53 
9.53 
9.52 
9. 52 
9.50 
9.50 


9.008123 
.008755 
.009387 
.010018 
.010649 

9. 011280 
.011910 
.012540 
.013170 
.013799 

9.014428 


10.53 
10.53 
10. 52 
10. 52 
10. 52 
10.50 
10.50 
10.50 
10.48 
10.48 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


8.999716 

9.000266 
.000817 
.001367 
.001916 

9. 002466 
.003014 
.003563 
.004111 
.004659 

9. 005206 


9.17 
9. 18 
9. 17 
9. 15 
9. 17 
9. 13 
9. 15 
9.13 
9. 13 
9.12 


9.045442 
.046054 
.046665 
.047276 
.047887 

9.048498 
.049108 
.049718 
.050328 
.050937 

9. 051546 


10.20 
10. 18 
10. 18 
10. 18 
10. 18 
10. 17 
10.17 
10. 17 
10. 15 
10. 15 
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26° 


27° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 

g 


9.005206 
.005753 
.006300 
.006846 
.007392 

9. 007938 
.008483 
.009028 
.009572 
.010116 


9. 12 
9. 12 
9. 10 
9. 10 
9.10 
9.08 
9.08 
9. 07 
9.07 
9.07 


9.051546 
.052155 
.052763 
.053371 
.053979 

9.054586 
.055193 
. 055800 
.056406 
.057012 


10. 15 
10. 13 
10. 13 
10. 13 
10. 12 
10. 12 
10. 12 
10. 10 
10. 10 
10. 10 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


9.037401 
.037927 
.038452 
.038978 
.039503 

9.040027 
.040552 
. 041076 
.041599 
.042123 


8.77 
8.75 
8.77 
8.75 
8.73 
8. 75 
8. 73 
8.72 
8.73 
8.72 


9.067520 
.088110 
.088700 
.089290 
.089880 

9. 090469 
.091058 
.091647 
.092235 
.092823 


9.83 
9.83 
9.83 
9.83 
9.82 
9. 82 
9.82 
9.80 
9.80 
9.80 


10 

n 

12 
13 
14 
15 
16 
17 
18 
19 


9.010660 
.011203 
.011746 
.012289 
.012831 

9.013373 
.013915 
.014456 
. 014997 
.015538 


9.05 
9.05 
9.05 
9.03 
9.03 
9.03 
9.02 
9. 02 
9.02 
9.00 


9.057618 
.058224 
.058829 
.059434 
.060038 

9.060643 
.061247 
.061850 
\ 062454 
.063057 


10. 10 
10.08 
10.08 
10.07 
10.08 
10.07 
10.05 
10. 07 
10.05 
10.03 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9.042646 
.043168 
.043691 
.044213 
.044735 

9.045256 
.045777 
.046298 
.046818 
.047338 


8.70 
8. 72 
8.70 
8.70 
8.68 
8.68 
8.68 
8. 67 
8. 67 
8.67 


9.093411 
.093998 
.094586 
.095173 
.095759 

9.096346 
.096932 
. 097518 
.098103 
.098689 


9.78 
9.80 
9.78 
9. 77 
9.78 
9. 77 
9. 77 
9. 75 
9. 77 
9. 75 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9.016078 
.016618 
. 017157 
.017697 
.018235 

9.018774 
.019312 
. 019850 
.020387 
.020924 


9.00 
8.98 
9.00 
8.97 
8.98 
8.97 
8. 97 
8. 95 
8.95 
8.95 


9.063659 
.064262 
.064864 
.065466 
.066067 

9.066668 
.067269 
. 067870 
.068470 
.069070 


10. 05 
10.03 
10.03 
10.02 
10.02 
10. 02 
10.02 
10.00 
10-00 
10.00 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 047858 
.048377 
.048896 
.049415 
.049933 

9. 050451 
.050969 
. 051487 
.052004 
.052520 


8.65 
8. 65 
8.65 
8.63 
8.63 
8.63 
8.63 
8.62 
8.60 
8.62 


9.099274 
.099858 
.100443 
. 101027 
. 101611 

9. 102194 
. 102778 
. 103361 
.103943 
.104526 


9. 73 
9. 75 
9.73 
9.73 
9. 72 
9.73 
9. 72 
9.70 
9. 72 
9.70 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9.021461 
.021997 
.022533 
.023069 
.023604 

9.024139 
.024673 

.025742 
.026275 


8.93 
8.93 
8.93 
8.92 
8.92 
8.90 
8.92 
8.90 
8.88 
8.88 


9.069670 
.070269 
.070868 
.071467 
.072065 

9.072663 
. 073261 
. 073859 
! 074456 
.075053 


9.98 
9.98 
9.98 
9.97 
9.97 
9.97 
9.97 
9.95 
9. 95 
9.93 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 053037 
.053553 
.054069 
.054584 
.055099 

9. 055614 
.056129 
056643 
.057157 
.057670 


8.60 
8.60 
8.58 
8.58 
8.58 
8. 58 
8. 57 
8.57 
8.55 
8.55 


9. 105108 
.105690 
. 106271 
.106853 
. 107434 

9. 108015 
. 108595 
. 109175 
.' 109755 
.110335 


9.70 
9.68 
9.70 
9.68 
9.68 
9.67 
9.67 
9.67 
9.67 
9.65 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9.026808 
.027341 
.027874 
.028406 
.028938 

9.029469 
.030000 
.030531 
.031062 
. 031592 


8.88 
8.88 
8.87 
8.87 
8.85 
8.85 
8.85 
8.85 
8.83 
8.83 


9.075649 
.076246 
.076842 
.077437 
.078033 

9. 078628 
. 079223 
.079817 
.080412 
.081006 


9.95 
9.93 
9. 92 
9.93 
9. 92 
9.92 
9.90 
9.92 
9.90 
9.88 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9.058183 
.058696 
.059209 
.059721 
.060233 

9.060745 
.061256 
.061767 
.062277 
.062788 


8.55 
8.55 
8.53 
8.53 
8.53 
8. 52 
8.52 
8.50 
8. 52 
8.50 


9. 110914 
.111494 
. 112072 
. 112651 
. 113229 

9. 113807 
. 114385 
.114963 
.115540 
. 116117 


9.67 
9.63 
9. 65 
9.63 
9.63 
9.63 
9.63 
9.62 
9.62 
9.60 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.032122 
.032651 
.033180 
.033709 
.034237 

9.034765 
.035293 
.035820 
.036347 
.036874 

9. 037401 


8.82 
8.82 
8.82 
8.80 
8.80 
8.80 
8.78 
8.78 
8. 78 
8.78 


9.081599 
. 082193 
.082786 
.083378 
.083971 

9.084563 
.085155 
.085747 
.086338 
.086929 

9.087520 


9.90 
9.88 
9. 87 
9.88 
9.87 
9.87 
9.87 
9.85 
9.85 
9.85 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.063298 
.063807 
.064317 
.064826 
.065335 

9.065843 
.066351 
.066859 
.067366 
.067874 

9.068380 


8.48 
8.50 
8.48 
8.48 
8.47 
8.47 
8.47 
8.45 
8.47 
8.43 


9.116693 
. 117270 
.117846 
.118422 
. 118997 

9. 119573 
. 120148 
.120723 
. 121297 
. 121871 

9.122445 


9.62 
9.60 
9.60 
9.58 
9.60 
9.58 
9.58 
9. 57 
9.57 
9. 57 



Digitized by G<X 



158 

Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 

Table XXVII. — Common logarithms of versed sines and external secants — Con. 



28° 



M. 



0 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 



40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Vers. 



9.068380 
.068887 
. 069393 



.070405 
9. 070910 
. 071415 
. 071919 
.072424 
.072928 

9. 073432 
.073935 
. 074438 
.074941 
.075443 

9. 075946 
.076447 
. 076949 
. 077450 
.077951 

9.078452 
. 078952 
.079452 
.079952 
.060151 

9.080950 
.081449 
.081948 
.082446 
.082944 

9.083441 
.083939 
.084436 
.084932 
.085429 

9.085925 
.086420 
.086916 
. 087411 
.067906 

9.088400 



.089389 
.089882 
.090376 
9.090669 
. 091362 
.091854 
.092346 



9. 093330 
.093821 
. 094312 
.094803 
.095293 

9.095783 
.096273 
.096763 
.097252 
.097741 

9.098229 



D. 1" 



8.45 
8.43 
8. 43 
8.43 
8.42 
8.42 
8.40 
8.42 
8.40 
8.40 

8.38 
8.38 
8.38 
8.37 
8.38 
8.35 
8.37 
8.35 
8.35 
8.35 

8.33 
8.33 
8.33 
8. 32 
8.32 
8.32 
8.32 
8.30 
8.30 
8.28 

8.30 
8.28 
8.27 
8.28 
8.27 
8.25 
8.27 
8.25 
8.25 
8.23 

8.25 
8.23 
8.22 
8.23 
8.22 
8.22 
8.20 
8.20 
8.20 
8.20 

8.18 
8.18 
8.18 
8. 17 
8. 17 
8. 17 
8. 17 
8. 15 
8. 15 
8.13 



Exsec. 



9. 122445 
.123019 
.123593 
. 124166 
. 124739 

9. 125311 
.125884 
.126456 
.127028 
. 127599 

9. 128171 
. 128742 
. 129313 
.129883 
.130453 

9. 131023 
. 131593 
. 132163 
. 132732 
.133301 

9. 133870 
.134438 
.135006 
. 135574 
. 136142 

9. 136709 
. 137277 
. 137844 
. 138410 
. 138977 

9. 139543 
.140109 
. 140674 
.141240 
.141805 

9. 142370 
.142934 
.143499 
. 144063 
.144627 

9. 145190 
. 145754 
.146317 
.146880 
. 147442 

9. 148005 
.148567 
. 149129 
. 149690 
.150251 

9. 150813 
. 151373 
. 151934 
.152494 
. 153055 

9. 153614 
. 154174 
. 154733 
. 155293 
.155851 

9. 156410 



D.l". 



9.57 
9. 57 
9.55 
9. 55 
9.53 
9.55 
9.53 
9.53 
9. 52 
9.53 

9. 52 
9.52 
9.50 
9.50 
9.50 
9.50 
9.50 
9.48 
9.48 
9.48 

9.47 
9.47 
9. 47 
9. 47 
9.45 
9.47 
9.45 
9.43 
9.45 
9.43 

9.43 
9.42 
9.43 
9. 42 
9.42 
9.40 
9.42 
9.40 
9.40 
9.38 

9.40 
9.38 
9.38 
9. 37 
9.38 
9. 37 
9.37 
9. 35 
9. 35 
9. 37 

9.33 
9. 35 
9. 33 
9.35 
9.32 
9.33 
9. 32 
9.33 
9.30 
9.32 



M. 



Vers. 



9. 098229 
. 098718 
.099206 
.099693 
. 100181 

9. 100668 
. 101155 
. 101642 
.102128 
.102614 

9. 103100 
.103585 
. 104070 
. 104555 
.105040 

9. 105524 
.106008 
.106491 
. 106975 
. 107458 

9. 107941 
.108423 
.108906 
.109388 
.109869 

9. 110351 
.110832 
. 111313 
. 111793 
.112273 

9. 112753 
.113233 
. 113713 
. 114192 
. 114671 

9. 115149 
.115627 
. 116105 
.116583 
. 117061 

9. 117538 
. 118015 
. 118491 
. 118968 
.119444 

9. 119919 
. 120395 
. 120870 
. 121345 
. 121820 

9. 122294 
.122768 
.123242 
. 123715 
. 124189 

9. 124662 
. 125134 
.125607 
.126079 
.126551 

9. 127022 



29° 



D. 1". 



8. 15 
8. 13 
8. 12 
8.13 
8. 12 
8. 12 
8. 12 
8. 10 
8. 10 
8.10 

8.06 
8.08 
8.08 
8.08 
8.07 
8.07 
8.05 
8.07 
8.05 
8.05 

8.03 
8.05 
8.03 
8.02 
8.03 
8.02 
8.02 
8.00 
8.00 
8.00 

8.00 
8.00 
7.98 
7.98 
7.97 
7.97 
7.97 
7.97 
7.97 
7.95 

7.95 
7. 93 
7. 95 
7.93 
7.92 
7.93 
7.92 
7.92 
7.92 
7.90 

7.90 
7.90 
7.88 
7.90 
7.88 
7.87 
7.88 
7.87 
7.87 
7.85 



Exsec. 



9. 156410 
.156968 
. 157527 
. 158084 
.158642 

9. 159200 
. 159757 
.160314 
.160870 
. 161427 

9. 161983 
.162539 
.163995 
.163650 
.164205 

9. 164760 
.165315 
. 165870 
.166424 
. 166978 

9. 167532 
. 168085 
.168639 
. 169192 
. 169745 

9. 170297 
.170850 
. 171402 
. 171954 
.172505 

9. 173057 
.173608 
. 174159 
. 174710 
.175260 

9. 175810 
.176360 
. 176910 
.177460 
.178009 

9. 178558 
. 179107 
. 179656 
.180204 
. 180752 

9. 181300 
. 181848 
. 182395 
.182943 
.183490 

9.184036 
.184583 
. 185129 
.185675 
.186221 

9. 186767 
. 187312 
. 187858 
.188403 
. 188947 

9. 189492 



D.l'' 



9.30 
9.32 
9.28 
9.30 
9.30 
9.28 
9.28 
9.27 
9.28 
9.27 

9.27 
9.27 
9.25 
9.25 
9.25 
9.25 
9.25 
9.23 
9.23 
9.23 

9.22 
9.23 
9.22 
9.22 
9.20 
9.22 
9.20 
9.20 
9.18 
9.20 

9. 18 
9.18 
9.18 
9. 17 
9. 17 
9. 17 
9. 17 
9. 17 
9. 15 
9.15 

9. 15 
9.15 
9.13 
9. 13 
9.13 
9. 13 
9.12 
9.13 
9. 12 
9. 10 

9. 12 
9. 10 
9. 10 
9. 10 
9. 10 
9.08 
9. 10 
9.08 
9.07 
9.08 
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31° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


. D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 127022 
. 127494 
.127965 
.128436 
.128906 

9. 129376 
.129846 
. 130316 
.130785 
.131255 

9. 131724 
. 132192 
.132660 
. 133129 
.133596 

9. 134064 
.134531 
.134998 
.135465 
. 135931 

9. 136397 
.136863 
. 137329 
. 137794 
.138260 

9. 138724 
. 139189 
. 139653 
. 140117 
.140581 

9. 141045 
.141508 
. 141971 
.142434 
.142896 

9. 143358 
.143820 
.144282 
. 144743 
.145204 

9. 145665 
.146126 
.146586 
.147046 
.147506 

9. 147966 
. 148425 
.148884 
.149343 
. 149801 

9. 150259 
. 150717 
. 151175 
. 151633 
.152090 

9. 152547 
.153003 
.153460 
. 153916 
.154372 

9. 154828 


7. 87 
7.85 
7.85 
7.83 
7.83 
7.83 
7.83 
7.82 
7.83 
7.82 

7.80 
7.80 
7.82 
7.78 
7.80 
7.78 
7.78 
7.78 
7. 77 
7.77 

7.77 
7.77 
7.75 
7. 77 
7.73 
7. 75 
7. 73 
7. 73 
7. 73 
7.73 

7.72 
7.72 
7.72 
7.70 
7.70 
7.70 
7.70 
7.68 
7.68 

7.68 
7.68 
7.67 
7. 67 
7.67 
7. 67 
7.65 
7.65 
7.65 
7. 63 

7.63 
7.63 
7.63 
7. 63 
7. 62 
7. 62 
7.60 
7. 62 
7.60 
7.60 
7.60 


9. 189492 
.190036 
.190580 
. 191124 
.191668 

9. 192211 
.192754 
. 193297 
.193840 
.194382 

9. 194925 
.195467 
.196009 
.196550 
.197092 

9. 197633 
. 198174 
. 198715 
.199255 
.199795 

9.200335 
.200875 
. 201415 
.201954 
.202494 

9.203033 
.203571 
. 204110 
.204648 
.205186 

9. 205724 
.206262 
.206799 
.207337 
.207874 

9. 208410 
.208947 
.209483 
.210020 
.210556 

9. 211091 
. 211627 
. 212162 
. 212697 
. 213232 

9. 213767 
.214301 
. 214836 
. 215370 
215004 

9. 216437 
. 216971 
. 217504 
.218037 
. 218570 

9. 219102 
. 219635 
.220167 
.220699 
. 221231 

9. 221762 


9.07 
9.07 
9.07 
9.07 
9.05 
9.05 
9.05 
9.05 
9.03 
9.05 

9.03 
9.03 
9.02 
9.03 
9.02 
9.02 
9.02 
9.00 
9.00 
9.00 

9.00 
9.00 
8.98 
9.00 
8.98 
8.97 
8.98 
8.97 
8.97 
8.97 

8.97 
8.95 
8.97 
8.95 
8.93 
8.95 
8.93 
8.95 
8.93 

8.92 
8.93 
8.92 
8.92 
8.92 
8.92 
8.90 
8.92 
8.90 
8.90 

8.88 
8.90 
8.88 
8.88 
8.88 
8.87 
8.88 
8.87 
8.87 
8.87 
8.85 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 154828 
.155283 
. 155738 
. 156193 
.156648 

9. 157102 
.157556 
.158010 
.158464 
.158917 

9. 159370 
.159823 
.160276 
.160728 
. 161180 

9. 161632 
.162083 
.162535 
.162986 
.163437 

9.163887 
.164338 
.164788 
. 165237 
. 165687 

9. 166136 
.166585 
.167034 
. 167483 
. 167931 

9. 168379 
.168827 
.169275 
.169722 
. 170169 

9. 170616 
. 171062 
.171509 
. 171955 
.172400 

9. 172846 
. 173291 
. 173736 
. 174181 
.174626 

9. 175070 
. 175514 
. 175958 
. 176402 
. 176845 

9. 177288 
. 177731 
. 178174 
. 178616 
.179058 

9. 179500 
. 179942 
.180383 
.180825 
. 181265 

9. 181706 


7.58 
1 7.58 
7.58 
7.58 
7.57 
7. 57 
7.57 
7. 57 
7.55 
7.55 

7.55 
7.55 
7.53 
7.53 
7.53 
7.52 
7.53 
7.52 
7.52 
7.50 

7.52 
7.50 
7.48 
7.50 
7.48 
7.48 
7.48 
7.48 
7.47 
7.47 

7.47 
7. 47 
7.45 
7.45 
7.45 
7.43 
7.45 
7.43 
7.42 
7.43 

7.42 
7.42 
7.42 
7.42 
7.40 
7.40 
7.40 
7.40 
7.38 
7.38 

7.38 
7.38 
7.37 
7.37 
7.37 
7. 37 
7.35 
7.37 
7.33 
7. 35 


9. 221762 
.222293 
.222825 
.223355 
.223886 

9. 224417 
.224947 
.225477 
.226007 
.226537 

9.227066 
.227595 
.228125 
.228653 
. 229182 

9. 229711 
.230239 
.230767 
.231295 
.231822 

9.232350 
.232877 
.233404 
.233931 
.234458 

9.234984 
.235510 
.236036 
.236562 
.237088 

9. 237613 
. 238139 
.238664 
. 239189 
. 239713 

9.240238 
.240762 
.241286 
. 241810 
.242333 

9.242857 
.243380 
.243903 
.244426 
.244949 

9. 245471 
.245994 
.246516 
.247038 

9.248081 
.248602 
.249123 
.249644 
.250165 

9.250686 
.251206 
.251726 
.252246 
.252766 

9.253286 


8.85 
8.87 
8.83 
8.85 
8.85 
8.83 
8.83 
8.83 
8.83 
8.82 

8.82 
8.83 
8.80 
8.82 
8.82 
8.80 
8.80 
8.80 
8.78 
8.80 

8.78 
8.78 
8.78 
8.78 
8.77 
8.77 
8.77 
8.77 
8.77 
8.75 

8.77 
8.75 
8.75 
8.73 
8.75 
8.73 
8.73 
8.73 
8.72 
8.73 

8.72 
8.72 
8. 72 
8.72 
8.70 
8.72 
8.70 
8.70 
8.68 
8.70 

8.68 
8.68 
8.68 
8.68 
8.68 
8.67 
8.67 
8.67 
8.67 
a 67 
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32° 



M. 



0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 



Vers. 



9. 181706 
. 182147 
.182587 
.183027 
.183466 

9. 183906 
. 184345 
.184784 
.185223 
.185662 

9. 186100 
.186538 
. 186976 
.187413 
. 187851 

9. 188288 
.188724 
. 189161 
. 189597 
.190034 

9. 190469 
.190905 
. 191341 
. 191776 
.192211 

9. 192645 
.193080 
. 193514 
.193948 
.194382 

9. 194815 
. 195249 
.195682 
. 196115 
.196547 

9. 196980 
. 197412 
. 197844 
.198275 
. 198707 

9. 199138 
.199569 
.200000 
.200430 
.200861 

9. 201291 
.201720 
.202150 
.202579 
.203008 

9.203437 
.203866 
.204294 
.204723 
. 205151 

9. 205578 
.206006 
.206433 
.206860 
.207287 

9. 207714 



D. 1". 



7.35 
7.33 
7.33 
7. 32 
7.33 
7. 32 
7.32 
7.32 
7.32 
7.30 

7.30 
7.30 
7.28 
7.30 
7.28 
7.27 
7.28 
7.27 
7.28 
7.25 

7.27 
7.27 
7.25 
7.25 
7.23 
7. 25 
7.23 
7.23 
7.23 
7.22 

7.23 
7.22 
7.22 
7.20 
7.22 
7.20 
7.20 
7. 18 
7.20 
7. 18 

7. 18 
7. 18 
7. 17 
7. 18 
7. 17 
7. 15 
7. 17 
7. 15 
7. 15 
7. 15 

7. 15 
7. 13 
7. 15 
7. 13 
7. 12 
7. 13 
7. 12 
7. 12 
7. 12 
7.12 



Exsec. 



9.253286 
.253805 
.254324 
.254843 
.255362 

9. 255881 
.256399 
.256818 
.257436 
.257954 

9. 258471 
.258989 
.259506 
.261)023 
.260540 

9. 261057 
. 261574 
.262090 
.262606 
.263122 

9.263638 
.264154 
.264669 
.265184 
.265700 

9. 266214 
.266729 
.267244 
.267758 
.268272 

9.268786 
.269300 
. 269814 
.270327 
.270840 

9. 271354 
.271866 
.272379 
. 272892 
.273404 

9. 273916 
.274428 
.274940 
. 275452 
.275963 

9. 276474 
.276986 
.277496 
.278007 
.278518 

9.279028 
.279538 
.280048 
.280558 
.281068 

9. 281577 
.282087 
.282596 
.283105 
.283614 

9. 284122 



D. 1". 



8.65 
8. 65 
8.65 
8.65 
8.65 
8.63 
8.65 
8.63 
8.63 
8.62 

8.63 
8.62 
8.62 
8.62 
8.62 
8.62 
8.60 
8.60 
8.60 
8.60 

8.60 
8.58 
8.58 
8.60 
8. 57 
8.58 
8.58 
8. 57 
8. 57 
8. 57 

8. 57 
8. 57 
8. 55 
8.55 
8. 57 
8.53 
8. 55 
8.55 
8.53 
8.53 

8.53 
8.53 
8.53 
8. 52 
8.52 
8.53 
8.50 
8.52 
8.52 
8.50 

8.50 
8.50 
8.50 
8.50 
8.48 
8.50 
8.48 
8.48 
8.48 
8.47 



M. 



Vers. 



9. 207714 
.208140 
.208566 
.208992 
.209418 

9.209843 
.210268 
.210693 
.211118 
211543 

9. 211967 
. 212391 
. 212815 
. 213239 
.213662 

9. 214085 
.214508 
. 214931 
.215354 
. 215776 

9. 216198 
.216620 
.217042 
.217463 
.217884 

9. 218305 
. 218726 
. 219146 
. 219567 
.219987 

9.220407 
.220826 
.221246 
.221665 
.222084 

9.222503 
.222921 
.223340 
.223758 
.224176 

9.224593 
.225011 
.225428 
.225845 
.226262 

9. 226678 
.227095 
.227511 
.227927 
.228342 

9.228758 

. .229173 
.229588 
.230003 
.230418 

9.230832 
.231246 
.231660 
.232074 
.232487 

9. 232901 



D. 1". 



7.10 
7. 10 
7. 10 
7. 10 
7.08 
7.08 
7.08 
7.08 
7.08 
7.07 

7.07 
7.07 
7. 07 
7.05 
7.05 
7.05 
7.05 
7.05 
7.03 
7.03 

7.03 
7.03 
7.02 
7.02 
7.02 
7. 02 
7.00 
7.02 
7.00 
7.00 

6.98 
7.00 
6.98 
6.98 
6.98 
6.97 
6.98 
6.97 
6.97 
6. 95 

6.97 
6.95 
6. 95 
6.95 
6.93 
6.95 
6.93 
6.93 
6.92 
6.93 

6.92 
6.92 
6.92 
6.92 
6.90 
6.90 
6.90 
6.90 
6.88 
6.90 



Exsec. 



9. 284122 
.284631 
.285139 
.285647 
.286155 

9.286663 
. 287170 
. 287678 
. 288185 
.288692 

9. 289199 
. 289705 
.290212 
.290718 
.291224 

9. 291730 
.292236 
.292742 
.293247 
.293753 

9.294258 
.294763 
.295268 
.295772 
.296277 

9. 296781 
.297285 
. 297789 
.298293 
.298797 

9.299300 
.299803 
.300307 
.300809 
. 301312 

9. 301815 
.302317 
.302820 
.303322 
.303824 

9.304325 
.304827 
.305328 
.305830 
.306331 

9. 306832 
.307333 
.307833 
.308334 
.308834 

9.309334 
.309834 
.310334 
.310834 
.311333 

9. 311832 
.312331 
.312830 
.313329 
. 313828 

9. 314326 



D. 1" 



8.48 
8. 47 
8. 47 
8. 47 
8. 47 
8. 45 
8. 47 
8. 45 
8. 45 
8. 45 

8.43 
8. 45 
8.43 
8.43 
8.43 
8.43 
8.43 
8. 42 
8.43 
8.42 

8.42 
8. 42 
8.40 
8.42 
8.40 
8.40 
8.40 
8.40 
8.40 
8.38 

8.38 
8.40 
8.37 
8.38 
8.38 
8. 37 
8.38 
8. 37 
8. 37 
8.35 

8.37 
8.35 
8.37 
8. 35 
8. 35 
8. 35 
8.33 
8.35 
8.33 
8.33 

8.33 
8.33 
8.33 
8. 32 
8. 32 
8. 32 
8. 32 
8.32 
8. 32 
8.30 
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34° 


35° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 232901 
. 233314 
.233727 
. 234139 
. 234552 

9. 234964 
. 235376 
.235788 
.236199 
.236611 

9. 237022 
. 237433 
. 237844 
.238254 
.238665 

9. 239075 
.239485 
. 239894 
. 240304 
. 240713 

9. 241122 
. 241531 
. 241940 
. 242348 
. 242756 

9. 243164 
. 243572 
. 243980 
. 244387 
. 244794 

9. 245201 
.245608 
. 246014 
. 246421 
.246827 

9. 247233 
. 247639 
.248044 
.248449 
.248854 

9. 249259 
. 249664 
.250068 
.250473 
.250877 

9. 251281 
. 251684 
.252088 
. 252491 
. 252894 

9. 253297 
.253699 
. 254102 
.254504 
. 254906 

9. 255308 
. 255709 
.256111 
. 256512 
. 256913 

9. 257314 


6.88 
6.88 
6. 87 
6.88 
6. 87 
6.87 
6. 87 
6. 85 
6. 87 
6.85 

6. 85 
6.85 
6.83 
6. 85 
6.83 
6.83 
6.82 
6.83 
6.82 
6.82 

6.82 
6.82 
6.80 
6.80 
6.80 
6.80 
6.80 
6.78 
6.78 
6.78 

6.78 
6. 77 
6.78 
6. 77 
6. 77 
6.77 
6. 75 
6. 75 
6. 75 
6. 75 

6. 75 
6.73 
6.75 
6.73 
6.73 
6. 72 
6.73 
6. 72 
6.72 
6. 72 

6.70 
6. 72 
6.70 
6.70 
6.70 
6.68 
6.70 
6.68 
6.68 
6.68 


9. 314326 
. 314825 
.315323 
. 315821 
. 316319 

9. 316817 
. 317314 
.317811 
.318309 
.318806 

9. 319303 
. 319799 
.320296 
. 320792 
.321289 

9. 321785 
.322281 
.322776 
.323272 
.323768 

9. 324263 
.324758 
.325253 
. 325748 
. 326243 

9. 326737 
. 327232 
.327726 
.328220 
. 328714 

9. 329207 
. 329701 
. 330195 
.330688 
.331181 

9. 331674 
. 332167 
. 332659 
. 333152 
. 333644 

9. 334137 
. 334629 
.335121 
. 335612 
. 336104 

9. 336595 
. 337087 
. 337578 
. 338069 

. OOOOlfU 

9. 339050 
. 339541 
. 340031 
. 340522 
. 341012 

9. 341502 
. 341991 
. 342481 
.342971 
. 343460 

9. 343949 


8. 32 
8.30 
8.30 
8.30 
8.30 
8.28 
8.28 
8.30 
8.28 
8.28 

8.27 
8.28 
8.27 
8.28 
8.27 
8.27 
8.25 
8.27 
8.27 
8.25 

8.25 
8.25 
8. 25 
8.25 
8.23 
8. 25 
8.23 
8.23 
8.23 
8. 22 

8.23 
8.23 
8.22 
8. 22 
8.22 
8.22 
8.20 
8.22 
8.20 
8.22 

8.20 
8.20 
8. 18 
8.20 
8.18 
8.20 
8. 18 
8.18 
8. 18 
8.17 

8. 18 
8.17 
8. 18 
8. 17 
8. 17 
8. 15 
8. 17 
8. 17 
8.15 
8.15 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 257314 
. 257714 
. 258115 
.258515 
.258915 

9. 259314 
. 259714 
.260113 
.260512 
.260911 

9. 261310 
. 261709 
. 262107 
.262505 
.262903 

9. 263301 
.263698 
.264096 
.264493 
.264890 

9. 265287 
.265683 
.266080 
.266476 
.266872 

9. 267267 
.267663 
.268058 
.268453 
.268848 

9. 269243 
.269638 
.270032 
. 270426 
.270820 

9. 271214 
.271608 
.272001 
.272394 
. 272787 

9. 273180 
. 273572 
.273965 
. 274357 
. 274749 

9. 275141 
. 275532 
. 275924 
. 276315 
276706 

9. 277097 
.277488 
. 277878 
.278268 
.278658 

9.279048 
.279438 
.279827 
.280217 
.280606 

9. 280995 


6.67 
6.68 
6.67 
6. 67 
6.65 
6. 67 
6.65 
6.65 
6.65 
6.65 

6.65 
6.63 
I 6.63 
6.63 
6. 63 
6.62 
6.63 
6.62 
6. 62 
6.62 

6.60 
6.62 
6.60 
6.60 
6.58 
6.60 
6.58 
6.58 
6.58 
6.58 

6.58 
6.57 
6.57 
6.57 
6. 57 
6. 57 
6. 55 
6.55 
6.55 
6. 55 

6.53 
6. 55 
6.53 
6.53 
6.53 
6. 52 
6.53 
6. 52 
6.52 
6. 52 

6. 52 
6.50 
6.50 
6.50 
6.50 
6.50 
6.48 
6.50 
6.48 
6.48 


9. 343949 
.344438 
. 344927 
.345416 
. 345904 

9. 346393 
.346881 
. 347369 
. 347857 
.348345 

9. 348833 
. 349321 
.349808 
.350295 
. 350782 

9. 351269 
. 351756 
. 352243 
. 352730 
. 353216 

9. 353702 
. 354188 
. 354674 
. 355160 
. 355646 

9. 356131 
. 356617 
. 357102 
. 357587 
.358072 

9. 358557 
. 359042 
. 359526 
.360011 
.360495 

9. 360979 
. 361463 
. 361947 
.362431 
. 362914 

9. 363398 
. 363881 
. 364364 
. 364847 
. 365330 

9.365813 
.366295 
. 366778 
.367260 
. 367742 

9. 368224 
. 368706 
. 369188 
. 369670 
. 370151 

9. 370632 
.371114 

- . 371595 
. 372076 
. 372556 

9. 373037 


8. 15 
8.15 
8. 15 
8. 13 
8. 15 
8.13 
8. 13 
8. 13 
8.13 
8.13 

8. 13 
8. 12 
8.12 
8.12 
8.12 
8.12 
8.12 
8.12 
8. 10 
8. 10 

8. 10 
8.10 
8.10 
8. 10 
8.08 
8. 10 
8.08 
8.08 
8.08 
8.08 

8.08 
8.07 
8.08 
8. 07 
8.07 
8.07 
8.07 
8.07 
8.05 
8.07 

8.05 
8.05 
8.05 
8. 05 
8.05 
8.03 
8.05 
8.03 
8.03 
8.03 

8.03 
8.03 
8.03 
8.02 
8.02 
8.03 
8.02 
8.02 
8.00 
8.02 
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36° 


37° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.280995 
. 281383 
. 281772 
.282160 
.282548 

9. 282936 
. 283324 
.283712 
.284099 
.284486 


6. 47 
6.48 
6. 47 
6. 47 
6. 47 
6. 47 
6. 47 
6. 45 
6. 45 
6. 45 


9. 373037 
. 373518 
.373998 
. 374478 
. 374958 

9. 375438 
. 375918 
. 376398 
. 376877 
. 377357 


8.02 
8.00 
8. 00 
8.00 
8. 00 
8.00 
8.00 
7. 98 
8.00 
7.98 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 303983 
. 304360 
. 304738 
. 305115 
.305492 

9. 305868 
. 306245 
.306621 
. 306998 
. 307374 


6.28 
6. 30 
6.28 
6.28 
6. 27 
6.28 
6.27 
6. 28 
6.27 
6.25 


9.401634 
. 402107 
. 402580 
. 403052 
. 403524 

9. 403997 
. 404469 
. 404941 
. 405412 
.405884 


7.88 
7.88 
7.87 
7. 87 
7.88 
7.87 
7.87 
7. 85 
7.87 
7.87 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 284873 
.285260 
.285647 
. 286033 
.286419 

9. 286805 
. 287191 
. 287577 
.287962 
.288348 


6.45 
6. 45 
6. 43 
6.43 
6. 43 
6. 43 
6.43 
6. 42 
6.43 
6. 42 


9. 377836 
. 378315 
. 378794 
. 379273 
. 379752 

9. 380231 
. 380709 
.381188 
.381666 
. 382144 


7.98 
7.98 
7.98 
7.98 
7.98 
7. 97 
7.98 
7. 97 
7. 97 
7. 97 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 307749 
.308125 
. 308501 
. 308876 
. 309251 

9. 309626 
. 310001 
. 310375 
. 310750 
.311124 


6.27 
6.27 
6.25 
6. 25 
6.25 
6.25 
6.23 
6. 25 
6.23 
6.23 


9.406356 
.406827 
. 407298 
. 407770 
. 408241 

9. 408712 
.409183 
. 409653 
. 410124 
. 410594 


7.85 
7.85 
7.87 
7.85 
7.85 
7.85 
7.83 
7. 85 
7.83 
7. 85 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 288733 
. 289118 
.289502 
.289887 
.290271 

9. 290655 
. 291039 
.291423 
.291807 
.292190 


6. 42 
6. 40 
6.42 
6.40 
6. 40 
6. 40 
6. 40 
6. 40 
6. 38 
6.38 


9. 382622 
. 383100 
. 383577 
.384055 
. 384532 

9. 385010 
.385487 
.385964 
.386441 
. 386918 


7. 97 
7. 95 
7. 97 
7. 95 
7. 97 
7. 95 
7. 95 
7. 95 
7.95 
7. 93 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 311498 
. 311872 
. 312245 
. 312619 
.312992 

9. 313365 
. 313738 
. 314111 
. 314484 
. 314856 


6.23 
6.22 
6.23 
6.22 
6.22 
6.22 
6. 22 
6. 22 
6.20 
6.20 


9. 411065 
. 411535 
. 412005 
. 412475 
. 412945 

9. 413415 
.413884 
. 414354 
. 414823 
. 415293 


7.83 
7.83 
7.83 
7.83 
7.83 
7.82 
7.83 
7. 82 
7.83 
7. 82 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 292573 
.292956 
. 293339 
.293722 
.294104 

9. 294486 
. 294868 
.295250 
.295632 
.296014 


6.38 
6. 38 
6. 38 
6. 37 
6. 37 
6. 37 
6. 37 
6. 37 
6.37 
6. 35 


9. 387394 
. 387871 
.388347 
. 388824 
. 389300 

9. 389776 
. 390252 
. 390727 
.391203 
. 391678 


7. 95 
7.93 
7. 95 
7. 93 
7. 93 
7. 93 
7. 92 
7. 93 
7. 92 
7. 93 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 315228 
.315600 
. 315972 
. 316344 
. 316716 

9. 317087 
. 317458 
. 317829 
.318200 
. 318571 


6. 20 
6. 20 
6. 20 
6.20 
6. 18 
6. 18 
6. 18 
6. 18 
6. 18 
6. 17 


9. 415762 
. 416231 
. 416700 
. 417168 
. 417637 

9. 418106 
. 418574 
. 419042 
. 419511 
. 419979 


7.82 
7. 82 
7. 80 
7. 82 
7. 82 
7.80 
7. 80 
7. 82 
7.80 
7.80 


40 
41 
42 
43 
44 
45 
46 
47 
48 


9. 296395 
.296776 
. 297157 
.297538 
. 297918 

9.298299 
. 298679 
.299059 
.299439 

OOAQ1 n 


6.35 
6. 35 
6. 35 
6. 33 
6. 35 
6. 33 
6. 33 
6.33 
6.33 
6.32 


9. 392154 
. 392629 
.393104 
. 393579 
. 394054 

9. 394529 
.395003 
. 395478 
. 395952 

one joe 


7.92 
7. 92 
7. 92 
7. 92 
7. 92 
7.90 
7. 92 
7.90 
7.90 
7.90 


40 
41 

42 
43 
44 
45 
46 
47 
48 
49 


9. 318941 
. 319311 
. 319682 
.320051 
.320421 

9. 320791 
. 321160 
. 321530 
. 321899 

OOOOC7 


6.17 
6.18 
6.15 
6. 17 
6. 17 
6.15 
6. 17 
6. 15 
6. 13 
6. 15 


9. 420447 
. 420915 
. 421382 
. 421850 
. 422317 

9. 422785 
. 423252 
. 423719 
. 424186 
. 424653 


7.80 
7.78 
7.80 
7.78 
7.80 
7.78 
7.78 
7.78 
7.78 
7.78 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 300198 
.300577 
. 300957 
. 301335 
. 301714 

9. 302093 
. 302471 
. 302849 
. 303227 
. 303605 

9. 303983 


6.32 
6.33 
6.30 
6. 32 
6. 32 
6. 30 
6.30 
6.30 
6.30 
6.30 


9. 396900 
. 397374 
. 397848 
. 398322 
. 398795 

9. 399269 
. 399742 
. 400215 
.400688 
. 401161 

9. 401634 


7.90 
7.90 
7.90 
7. 88 
7.90 
7.88 
7.88 
7.88 
7.88 
7.88 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 322636 
.323005 
. 323373 
. 323741 
.324109 

9. 324477 
. 324845 
. 325212 
.325580 
. 325947 

9. 326314 


6.15 
6.13 
6. 13 
6.13 
6. 13 
6. 13 
6. 12 
6.13 
6. 12 
6. 12 


9. 425120 
. 425587 
. 426053 
. 426520 
. 426986 

9. 427452 
. 427918 
.428384 
.428850 
. 429316 

9. 429782 


7.78 
7.77 
7.78 
7.77 
7.77 
7.77 
7.77 
7.77 
7. 77 
7. 77 
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38° 


39° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


9. 326314 
.326681 
.327047 
. 327414 
.327780 

9. 328146 
. 328512 
.328878 
. 329243 
.329609 


6. 12 
6. 10 
6. 12 
6. 10 
6. 10 
6. 10 
6. 10 
6. 08 
6. 10 
6. 08 


9.429782 
. 430247 
.430713 
. 431178 
.431643 

9. 432108 
. 432573 
. 433038 
.433503 
. 433967 


7. 75 
7. 77 
7. 75 
7. 75 
7. 75 
7.75 
7. 75 
7. 75 
7. 73 
7.75 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 348021 
. 348377 
. 348734 
.349090 
.349446 

9. 349802 
. 350158 
. 350514 
. 350869 
. 351225 


5.93 
5. 95 
5.93 
5.93 
5.93 
5. 93 
5. 93 
5. 92 
5.93 
5. 92 


9. 457518 
.457977 
. 458436 
.458895 
.459353 

9. 459812 
.460270 
. 460729 
. 461187 
.461645 


7. 65 
7. 65 
7. 65 
7.63 
7. 65 
7.63 
7.65 
7. 63 
7.63 
7.63 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 329974 
. 330339 
. 330704 
. 331069 
. 331433 

9. 331798 
. 332162 
. 332526 
.332890 
.333254 


6.08 
6. 08 
6. 08 
6. 07 
6. 08 
6.07 
6. 07 
6. 07 
6. 07 
6. 05 


9. 434432 
.434896 
. 435361 
. 435825 
. 436289 

9.436753 
. 437217 
. 437680 
. 438144 
.438608 


7. 73 
7.75 
7. 73 
7. 73 
7. 73 
7. 73 
7. 72 
7. 73 
7. 73 
7. 72 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 351580 
. 351935 
.352290 
.352644 
.352999 

9. 353353 
. 353707 
. 354062 
.354415 
. 354769 


5.92 
5. 92 
5. 90 
5. 92 
5.90 
5.90 
5. 92 
5. 88 
5.90 
5. 90 


9. 462103 
.462561 
. 463019 
.463477 
.463934 

9. 464392 
. 464849 
. 465307 
. 465764 
.466221 


7.63 
7.63 
7.63 
7. 62 
7. 63 
7. 62 
7.63 
7. 62 
7.62 
7. 62 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 333617 
. 333981 
. 334344 
. 334707 
.335070 

9. 335432 
. 335795 
. 336157 
. 336519 
.336881 


6. 07 
6. 05 
6.05 
6. 05 
6.03 
6. 05 
6. 03 
6. 03 
6.03 
6.03 


9. 439071 
.439534 
.439997 
.440460 
.440923 

9.441386 
.441849 
.442312 
.442774 
. 443237 


7. 72 
7. 72 
7. 72 
7. 72 
7. 72 
7. 72 
7. 72 
7. 70 
7. 72 
7. 70 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 355123 
.355476 
.355829 
. 356182 
. 356535 

9.356888 
. 357241 
. 357593 
. 357945 
.358297 


5. 88 
5. 88 
5. 88 
5. 88 
5. 88 
5.88 
5. 87 
5. 87 
5. 87 
5. 87 


9.4j66678 
.467135 
. 467592 
.468049 
.468506 

9. 468962 
. 469418 
. 469875 
. 470331 
. 470787 


7. 62 
7. 62 
7. 62 
7. 62 
7.60 
7.60 
7. 62 
7. 60 
7.60 
7.60 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 337243 
. 337605 
. 337966 
.338328 
.338689 

9. 339050 
.339411 
. 339771 
. 340132 
. 340492 


6.03 
6. 02 
6.03 
6. 02 
6. 02 
6. 02 
6.00 
6. 02 
6.00 
6.00 


9. 443699 
.444161 
.444623 
. 445085 
. 445547 

9. 446009 
.446470 
. 446932 
. 447393 
. 447855 


7. 70 
7. 70 
7.70 
7.70 
7. 70 
7.68 
7. 70 
7. 68 
7. 70 
7.68 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 358649 
. 359001 
. 359353 
. 359704 
.360056 

9. 360407 
. 360758 
. 361108 
. 361459 
. 361810 


5. 87 
5. 87 
5.85 
5. 87 
5. 85 
5.85 
5. 83 
5. 85 
5.85 
5.83 


9. 471243 
. 471699 
. 472155 
. 472611 
. 473067 

9. 473522 
. 473978 
. 474433 
. 474888 
. 475343 


7.60 
7.60 
7.60 
7.60 
7. 58 
7.60 
7. 58 
7. 58 
7.58 
7.58 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 340852 
.341212 
.341572 
.341932 
. 342291 

9. 342651 
. 343010 
. 343369 
.343728 

. OtnUOU 


6.00 
6.00 
6.00 
5. 98 
6.00 
5. 98 
5. 98 
5. 98 
5. 97 
5. 98 


9. 448316 
. 448777 
. 449238 
.449699 
.450160 

9. 450620 
. 451081 
.451541 
.452002 


7. 68 
7. 68 
7. 68 
7. 68 
7. 67 
7. 68 
7. 67 
7. 68 
7. 67 
7. 67 


40 
41 
42 
43 
44 
45 
46 
47 
48 


9. 362160 
. 362510 
.362860 
. 363210 
.363560 

9. 363909 
. 364259 
.364608 
. 364957 


5.83 
5. 83 
5.83 
5.83 
5. 82 
5.83 
5. 82 
5. 82 
5. 82 
5. 82 


9. 475798 
.476253 
. 476708 
. 477163 
. 477618 

9. 478072 
. 478527 
. 478981 
. 479435 


7.58 
7.58 
7.58 
7.58 
7. 57 
7.58 
7.57 
7. 57 
7.58 
7.57 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 344445 
.344803 
. 345161 
. 345519 
. 345877 

9. 346235 
. 346592 
. 346950 
. 347307 
. 347664 

9. 348021 


5. 97 
5. 97 
5. 97 
5. 97 
5. 97 
5. 95 
5. 97 
5. 95 
5. 95 
5. 95 


9. 452922 
. 453382 
. 453842 
. 454302 
. 454762 

9. 455221 
.455681 
.456140 
.456600 
. 457059 

9. 457518 


7. 67 
7. 67 
7. 67 
7. 67 
7. 65 
7. 67 
7. 65 
7. 67 
7. 65 
7.65 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 365655 
.366003 
. 366352 
.366700 
. 367048 

9. 367396 
. 367744 
. 368091 
.368439 
. 368786 

9. 369133 


5.80 
5. 82 
5.80 
5.80 
5. 80 
5.80 
5. 78 
5.80 
5. 78 
5. 78 


9. 480344 
. 480798 
. 481252 
. 481705 
. 482159 

9. 482613 
.483066 
.483520 
. 483973 
.484426 

9. 484879 


7.57 
7. 57 
7. 55 
7. 57 
7. 57 
7. 55 
7. 57 
7. 55 
7. 55 
7. 55 
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40° 


41° 


M. 


Vers. 


D. 1". 


Kxsoc. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
g 

9 


9. 369133 
.369480 
.369827 
. 370174 
. 370520 

9. 370867 
. 371213 
. 371559 
. 371905 
! 372261 


5.78 
5.78 
5.78 
5. 77 
5.78 
5. 77 
5. 77 
5. 77 
5. 77 
5. 75 


9. 484879 
.485332 
.485785 
.486238 
.486691 

9. 487144 
.487596 
.488049 
. 488501 
488953 


7. 55 
7.55 
7. 55 
7.55 
7. 55 
7.53 
7.55 
7.53 
7.53 
7.55 


0 
1 

2 
3 
4 
5 
6 
7 
g 

9 


9.389681 
.390018 
.390356 
.390694 
. 391031 

9. 391368 
. 391705 
.392042 
. 392379 
! 392716 


5.62 
5.63 
5.63 
5.62 
5.62 
5.62 
5.62 
5.62 
5.62 
6.60 


9. 511901 
.512348 
.512796 
.513243 
.513691 

9. 514138 
. 514585 
.515033 
. 515480 
! 515927 


7.45 
7. 47 
7. 45 
7. 47 
7. 45 
7.45 
7.47 
7.45 
7. 45 
7.45 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 372596 
. 372942 
. 373287 
. 373632 
. 373977 

9. 374322 
. 374667 
.375011 
375356 
. 375700 


5. 77 
5. 75 
5. 75 
5. 75 
5. 75 
5.75 
5.73 
5. 75 
5. 73 
5. 73 


9. 489406 
.489858 
. 490310 
. 490762 
. 491214 

9. 491665 
. 492117 
.492569 
493020 
! 493471 


7.53 
7.53 
7.53 
7.53 
7. 52 
7.53 
7.53 
7. 52 
7. 52 
7.53 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 393052 
. 393388 
.393724 
.394061 
.394396 

9. 394732 
.395068 
.395403 
3Q5738 
.396074 


5.60 
5.60 
5.62 
5.58 
5.60 
5.60 
5.58 
5.58 
5.60 
5.58 


9. 516374 
. 516820 
. 517267 
. 517714 
. 518160 

9. 518607 
. 519053 
519500 

. 520392 


7.43 
7. 45 
7.45 
7.43 
7.45 
7.43 
7. 45 
7.43 
7.43 
7.43 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 376044 
.376388 
. 376732 
. 377075 
. 377419 

9. 377762 
. 378105 
. 378448 
378791 
'. 379133 


5.73 
5.73 
5. 72 
5.73 
5. 72 
5. 72 
5. 72 
5. 72 
5.70 
5.72 


9. 493923 
. 494374 
.494825 
. 495276 
. 495727 

9. 496178 
.496628 
.497079 
. 497530 
! 497980 


7.52 
7. 52 
7. 52 
7. 52 
7.52 
7.50 
7. 52 
7. 52 
7.50 
7.50 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 396409 
.396743 
.397078 
. 397413 
. 397747 

9. 398081 
.398415 
. 398749 
399083 
.399417 


5.57 
5.58 
5.58 
5.57 
5. 57 
5.57 
5. 57 
5. 57 
5. 57 
5.55 


9. 52083S 
.521284 
. 521730 
. 522176 
.522621 

9. 523067 
. 623513 
. 523958 
. 524404 
! 524849 


7.43 
7.43 
7.43 
7. 42 
7.43 
7.43 
7. 42 
7.43 
7. 42 
7. 42 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 379476 
. 379818 
. 380161 
.380503 
.380845 

9. 381186 
.381528 
.381869 
. 382211 
! 382552 


5.70 
5. 72 
6.70 
5.70 
5.68 
5.70 
5.68 
5.70 
5.68 
5.68 


9. 498430 
.498881 
. 499331 
. 499781 
.500231 

9. 500681 
.501131 
.501581 

.502480 


7. 52 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7. 48 
7.50 
7.48 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 399750 
.400084 
.400417 
.400750 
. 401083 

9. 401416 
.401748 
.402081 
402413 
! 402745 


5. 57 
5.55 
5. 55 
5.55 
5. 55 
5.53 
5.55 
5.53 
5.53 
5.53 


9. 525294 
. 525739 
.526184 
.526629 
. 527074 

9. 527519 
.527964 
.528109 
. 528853 
! 529298 


7. 42 
7. 42 
7. 42 
7.42 
7. 42 
7. 42 
7. 42 
7.40 
7. 42 
7.40 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 382893 
.383234 
.383574 
.383915 
. 384255 

9. 384595 
.384935 
.385275 
.385615 
. 385955 


5.68 
5.67 
5.68 
5. 67 
5. 67 
5. 67 
5.67 
5.67 
5.67 
5.65 


9.502929 
.503379 
.503828 
.504277 
.504726 

9. 505175 
.505624 
..506073 
.506522 
.506971 


7.50 
7.48 
7. 48 
7. 48 
7. 48 
7. 48 
7. 48 
7. 48 
7. 48 
7. 47 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 403077 
.403409 
. 403741 
. 404073 
.404404 

9.404736 
.405067 
. 405398 
. 405729 
.406059 


5.53 
5.53 
5.53 
5. 52 
5.53 
5. 52 
5. 52 
5. 52 
5.50 
5. 52 


9. 529742 
. 530187 
.530631 
. 531075 
.531519 

9. 531963 
. 532407 
. 532851 
.533295 
. 533739 


7. 42 
7.40 
7. 40 
7.40 
7. 40 
7.40 
7.40 
7.40 
7. 40 
7. 38 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.386294 
.386634 
.386973 
. 387312 
. 387651 

9. 387989 
.388328 
.388666 
.389005 
. 389343 

9. 389681 


5.67 
5.65 
5.65 
5.65 
5.63 
5.65 
5.63 
5.65 

5. as 

5.63 


9. 507419 
.507868 
.508316 
.508765 
. 509213 

9. 509661 
. 510109 
. 510557 
.511005 
.511453 

9.511901 


7. 48 
7. 47 
7. 48 
7. 47 
7. 47 
7. 47 
7. 47 
7. 47 
7. 47 
7. 47 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.406390 
.406721 
. 407051 
.407381 
.407711 

9.408041 
.408371 
. 408700 
.409030 
.409359 

9. 409688 


5. 52 
5.50 
5.50 
5.50 
5.50 
5.50 
5.48 
5.50 
5.48 
5. 48 


9. 534182 
.534626 
.535070 
. 535513 
. 535956 

9.536400 
.536843 
.537286 
.537729 
.538172 

9. 538615 


7.40 
7.40 
7. 38 
7. 38 
7. 40 
7.38 
7.38 
7.38 
7.38 
7.38 
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Table XXVII, — Common logarithms of versed sines and external secants — Con. 



42° 


43° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


9.409688 
.410017 
.410346 
. 410675 
.411004 

9. 411332 
.411660 
.411989 
. 412317 
.412644 


5.48 
5.48 
5.48 
5.48 
5.47 
5.47 
5.48 
5.47 
5.45 
5.47 


9. 538615 
.539058 
.539500 
.539943 
.540386 

9.540828 
.541271 
. 541713 
. 542155 
.542597 


7.38 
7.37 
7.38 
7.38 
7. 37 
7.38 
7.37 
7. 37 
7.37 
7.38 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.429181 
.429502 
.429822 
.430142 
.430463 

9.430783 
.431103 
.431422 
. 431742 
.432062 


5.35 
5.33 
5.33 
5.35 
5.33 
5.33 
5.32 
5.33 
5.33 
5.32 


9.566053 
.565492 
.565930 
.566369 
.566807 

9.567245 
.567683 
.568121 
.568559 
.568997 


7.32 
7.30 
7.32 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9.412972 
.413300 
. 413627 
. 413955 
. 414282 

9. 414609 
.414936 
. 415262 
.415589 
. 415916 


5.47 
5.45 
5.47 
5.45 
5.45 
5.45 
5.43 
5.45 
5.45 
5.43 


9.543040 
. 543482 
.543924 
.544366 
.544807 

9. 545249 
.545691 
. 546132 
. 546574 
. 547015 


7. 37 
7.37 
7. 37 
7.35 
7.37 
7.37 
7.35 
7. 37 
7.35 
7.37 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9.432381 
.432700 
.433020 
.433339 
. 433657 

9. 433976 
.434295 
.434613 
.434932 
.435250 


5.32 
5.33 
5.32 
5.30 
6.32 
5. 32 
5.30 
5.32 
5.30 
5.30 


9. 569435 
.569873 
.570311 
. 570748 
. 571186 

9. 571624 
. 572061 
. 572498 
.572936 
. 573373 


7.30 
7.30 
7.28 
7.30 
7.30 
7.28 
7.28 
7.30 
7.28 
7.28 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 416242 
.416568 
.416894 
.417220 
. 417546 

9. 417871 
. 418197 
. 418522 
. 418848 
.419173 


5.43 
5.43 
5.43 
5.43 
5.42 
5.43 
5.42 
5.43 
5.42 
5.42 


9. 547457 
.547898 
.548339 
.548781 
.549222 

9.549663 
.550104 
.550544 
. 550985 
. 551426 


7.35 
7.35 
7. 37 
7.35 
7.35 
7.35 
7.33 
7.35 
7.35 
7.35 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 435568 
.435886 
.436204 
.436521 
.436839 

9. 437156 
.437473 
.437791 
.438107 
.438424 


5.30 
5.30 
5.28 
5.30 
5.28 
5.28 
5.30 
5.27 
5.28 
5.28 


9. 573810 
. 574247 
.574685 
. 575122 
.575558 

9. 575995 
.576432 
.576869 
.577306 
.577742 


7.28 
7.30 
7.28 
7.27 
7.28 
7.28 
7.28 
7.28 
7.27 
7.28 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 419498 
.419822 
.420147 
.420471 
.420796 

9. 421120 
. 421444 
.421768 
. 422092 
.422415 


5.40 
5.42 
5.40 
5.42 
5.40 
5.40 
5.40 
5. 40 
5.40 
5.38 


9.551867 
.552307 
.552748 
. 553188 
.553629 

9.554069 
.554509 
.554949 
. 555389 
.555829 


7.33 
7.35 
7.33 
7.35 
7.33 
7.33 
7.33 
7.33 
7.33 
7.33 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 438741 
.439068 
.439374 
.439690 
.440007 

9. 440323 
.440639 
. 440954 
. 441270 
. 441586 


5.28 
5.27 
5.27 
5.28 
5.27 
5.27 
5.25 
5.27 
5.27 
5.26 


9. 578179 
. 578615 
.579052 
.579488 
.579924 

9.580361 
.580797 
.581233 
. 581669 
. 582105 


7.27 
7.28 
7.27 
7.27 
7.28 
7.27 
7.27 
7.27 
7.27 
7.27 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9.422739 
.423063 
.423386 
. 423709 
.424032 

9. 424355 
. 424677 
.425000 
. 425322 
.425645 


5.40 
5.38 
5.38 
5.38 
5.38 
5.37 
5.38 
5.37 
5.38 
5. 37 


9.556269 
.556709 
.557149 
.557589 
.558028 

9. 558468 
.558907 
. 559347 
.559786 
.560226 


7.33 
7. 33 
7.33 
7.32 
7.33 
7.32 
7.33 
7.32 
7.33 
7. 32 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9.441901 
.442216 
.442531 
.442846 
. 443161 

9. 443476 
. 443790 
.444105 
.444419 
.444733 


5.25 
5.25 
5.25 
5.25 
5.25 
5.23 
5.25 
5.23 
5.23 
5.23 


9. 582541 
.582977 
.583413 
.583848 
.584284 

9.584720 
.585155 
.585591 
.586026 
. 586462 


7.27 
7.27 
7.25 
7.27 
7.27 
7.25 
7.27 
7.25 
7.27 
7. 25 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 425967 
. 426289 
. 426611 
. 426933 
.427254 

9.427576 
. 427897 
.428218 
. 428539 
.428860 

9. 429181 


5.37 
5.37 
5.37 
5.35 
5.37 
5.35 
5. 35 
5.35 
5.35 
5.35 


9.660665 
. 561104 
. 561543 
. 561982 
. 562421 

9. 562860 
.563299 
. 563738 
. 564176 
.564615 

9.565053 


7.32 
7.32 
7. 32 
7. 32 
7. 32 
7.32 
7.32 
7.30 
7.32 
7.30 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.445047 
. 445361 
. 445675 
. 445989 
.446302 

9.446616 
. 446929 
. 447242 
. 447555 
. 447868 

9. 448181 


5.23 
5.23 
5.23 
5.22 
5.23 
5.22 
5.22 
5.22 
5.22 
5.22 


9. 586897 
.587332 
. 587767 
.588203 
.588638 

9.589073 
. 589608 
.589942 
.590377 
.590812 

9.591247 


7.25 
7.25 
7. 27 
7.25 
7.25 
7.25 
7.23 
7.25 
7.25 
7.25 
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44° 


45° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.448181 
.448493 
.448806 
.449118 
.449431 

9. 449743 
.450055 

A PAOZ>/> 

. 450366 
.450678 
.450990 


5.20 
5.22 
5.20 
5. 22 
5.20 
5.20 
5. 18 
5.20 
5.20 
5.18 


9. 591247 
. 591681 
. 592116 
. 592551 
.592985 

9. 593419 
.593854 
. 594288 
. 594722 
.595156 


7.23 
7.25 
7. 25 
7.23 
7.23 
7.25 
7.23 
7.23 
7.23 
7.25 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 466709 
.467014 
.467319 
.467624 
. 467928 

9. 468233 
. 468537 
. 468841 
. 469145 
.469449 


5.08 
5.08 
5.08 
5.07 
5.08 
5.07 
5.07 
5.07 
5.07 
5.07 


9. 617224 
.617656 
. 618087 
. 618518 
. 618949 

9. 619380 
.619811 
. 620242 
.620673 
. 621104 


7. 20 
7. 18 
7. 18 
7.18 
7.18 
7.18 
7. 18 
7. 18 
7.18 
7.18 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 451301 
. 451612 
. 451924 
.452235 
.452546 

9. 452856 
.453167 
.453478 
.453788 
.454098 


5.18 
5.20 
5.18 
5. 18 
5.17 
5. 18 
5. 18 
5. 17 
5. 17 
5. 17 


9. 595591 
.596025 
.596459 
.596893 
.597326 

9. 597760 
.598194 
. 598o2© 
.599061 
.599495 


7. 23 
7.23 
7.23 
7.22 
7.23 
7.23 
7.23 
7.22 
7.23 
7.22 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 469753 
.470057 
.470360 
.470664 
.470967 

9. 471270 
. 471573 
. 471876 
.472179 
. 472482 


5.07 
5.05 
5.07 
5.05 
5.05 
5. 05 
5.05 
5. 05 
5. 05 
5.03 


9. 621535 
.621966 
.622396 
. 622827 
.623258 

9. 623688 
.624119 
. 624549 
. 624980 
. 625410 


7.18 
7. 17 
7. 18 
7.18 
7.17 
7.18 
7.17 
7. 18 
7.17 
7.18 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 454408 
.454718 
.455028 
.455338 
.455648 

9. 455957 
.456267 
. 456576 
.456885 
.457194 


5. 17 
5. 17 
5. 17 
5. 17 
5. 15 
5. 17 
5.15 
5. 15 
5. 15 
5.15 


9. 599928 
.600362 
.600795 
.601229 
.601662 

9. 602095 
. 602528 
. 6029oz 
. 603395 
.603828 


7.23 
7. 22 
7.23 
7.22 
7.22 
7.22 
7.23 
7.22 
7.22 
7. 22 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 472784 
.473087 
.473389 
. 473691 
.473993 

9. 474295 
.474597 
. 474899 
.475200 
.475502 


5. 05 
5.03 
5. 03 
5.03 
5.03 
5.03 
5.03 
5.02 
5.03 
5.02 


9. 625841 
. 626271 
. 626701 
. 627131 
. 627561 

9. 627991 
.628421 
.628851 
.629281 
. 629711 


7.17 
7.17 
7.17 
7.17 
7.17 
7. 17 
7. 17 
7.17 
7.17 
7.17 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 457503 
. 457811 
.458120 
.458429 
. 458737 

9. 459045 
.459353 
. 459661 
.459969 
.460277 


5.13 
5.15 
5. 15 
5.13 
5. 13 
5. 13 
5. 13 
5. 13 
5. 13 
5. 12 


9. 604261 
.604694 
.605126 
. 605559 
. 605992 

9. 606425 
. 606857 

.607722 
.608155 


7.22 
7.20 
7. 22 
7. 22 
7.22 
7.20 
7.22 
7.20 
7.22 
7.20 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 475803 
. 476104 
.476405 
. 476706 
.477007 

9. 477308 
. 477608 
. 4779U» 
.478209 
. 478509 


5. 02 
5.02 
5.02 
5.02 
5.02 
5.00 
5.02 
5.00 
5.00 
5.00 


9. 630141 
. 630571 
.631001 
. 631430 
.631860 

9.632290 
. 632719 
. 633149 
.633578 
.634008 


7.17 
7.17 
7. 15 
7.17 
7. 17 
7. 15 
7. 17 
7. 15 
7. 17 
7.15 


40 
41 
42 
43 
44 
45 
46 
47 

AQ 

49 


9. 460584 
.460892 
.461199 
.461506 
. 461813 

9. 462120 
.462427 
. 462734 

. 40oU4U 

.463347 


5. 13 
5.12 
5. 12 
5. 12 
5.12 
5.12 
5. 12 
5. 10 
5. 12 
5. 10 


9. 608587 
.609020 
.609452 
.609884 
. 610316 

9. 610749 
.611181 
.611613 

.612477 


7. 22 
7.20 
7.20 
7.20 
7.22 
7.20 
7.20 
7. 20 
7. 20 
7.18 


40 

41 
42 
43 
44 
45 
46 
47 

AH 

49 


9. 4?8809 
. 479109 
.479409 
. 479709 
.480009 

9. 480308 
.480608 
.480907 
. 4o±^uo 
.481505 


5.00 
5.00 
5.00 
5.00 
4.98 
5.00 
4.98 
4.98 
4.98 
4.98 


9. 634437 
.634866 
. 635296 
.635725 
.636154 

9. 636583 
. 637012 
. 637441 

.638299 


7.15 
7.17 
7.15 
7. 15 
7.15 
7. 15 
7. 15 
7.15 
7.15 
7.15 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 463653 
.463959 
.464265 
. 464571 
.464877 

9. 465183 
.465488 
. 465794 
.466099 
.466404 

9. 466709 


5. 10 
5. 10 
5. 10 
5. 10 
5. 10 
5. 08 
5. 10 
5.08 
5.08 
5. 08 


9. 612908 
. 613340 
. 613772 
.614204 
. 614635 

9. 615067 
.615499 
. 615930 
. 616362 
. 616793 

9. 617224 


7.20 
7.20 
7.20 
7. 18 
7.20 
7.20 
7. 18 
7.20 
7.18 
7.18 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 481804 
. 482103 
.482401 
. 482700 
.482998 

9.483296 
.483595 
.483893 
.484191 
.484488 

9. 484786 


4.98 
4. 97 
4.98 
4. 97 
4. 97 
4.98 
4. 97 
4.97 
4. 95 
4.97 


9. 638728 
.639157 
.639586 
.640015 
.640443 

9. 640872 
. 641301 
.641729 
.642158 
.642586 

9. 643015 


7. 15 
7. 15 
7. 15 
7. 13 
7. 15 
7. 15 
7. 13 
7. 15 
7. 13 
7.15 
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46° 


47° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 484786 
.485084 
.485381 
.485678 
.485976 

9.486273 
.486570 
.486866 
.487163 
.487460 


4.97 
4.95 
4.95 
.4.97 
4.95 
4.95 
4.93 
4. 95 
4.95 
4.93 


9.643015 
.643443 
.643872 
.644300 
.644728 

9. 645156 
.645585 
.646013 
.646441 
.646869 


7. 13 
7. 15 
7. 13 
7. 13 
7. 13 
7. 15 
7. 13 
7. 13 
7. 13 
7. 13 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.502429 
.502720 
.503010 
.508300 
.503591 

9. 503881 
.504171 
.504460 
.504750 
.505040 


4.85 
4.83 
4.83 
4.85 
4.83 
4.83 
4.82 
4.83 
4.83 
4.82 


9.668646 
.669072 
.669498 
.669924 
.670350 

9. 670776 
. 671201 
. 671627 
.672053 
. 672479 


7. 10 
7.10 
7. 10 
7. 10 
7. 10 
7.08 
7. 10 
7. 10 
7. 10 
7.08 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 487756 
.488053 
.488349 
.488645 
.488941 

9. 489237 
.489533 
. 489828 
.490124 
. 490419 


4.95 
4.93 
4.93 
4.93 
4.93 
4.93 
4.92 
4. 03 
4.92 
4.92 


9. 647297 
.647725 
.648153 
.648581 
.649009 

9. 649436 
.649864 
.650292 
.650720 
. 651147 


7. 13 
7. 13 
7. 13 
7. 13 
7. 12 
7. 13 
7.13 
7. 13 
7.12 
7. 13 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9.505329 
.505618 
.505908 
.506197 
.506486 

9. 506775 
.507063 
.507352 
.507640 
.507929 


4.82 
4.83 
4.82 
4.82 
4.82 
4.80 
4. 82 
4.80 
4. 82 
4.80 


9.672904 
.673330 
.673756 
.674181 
.674607 

9. 675032 
.675458 
.675883 
.676309 
.676734 


7.10 
7.10 
7.08 
7. 10 
7.08 
7. 10 
7.08 
7. 10 
7.08 
7.08 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 490714 
.491010 
.491305 
.491600 
.491894 

9.492189 
.492484 
. 492778 
.493072 
.493367 


4.93 
4.92 
4. 92 
4.90 
4.92 
4.92 
4.90 
4.90 
4.92 
4.90 


9. 651575 
.652002 
.652430 
.652857 
.653285 

9.653712 
.654140 
.654567 
.654994 
.655421 


7.12 
7. 13 
7. 12 
7. 13 
7. 12 
7. 13 
7. 12 
7. 12 
7.12 
7. 13 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 508217 
.508505 
.508793 
.509081 
. 509369 

9.509657 
.509945 
.510232 
. 510520 
.510807 


4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.78 
4.80 
4.78 
4.78 


9. 677159 
.677584 
. 678010 
.678435 
.678860 

9.679285 
.679710 
.680136 
.680561 
.680986 


7.08 
7. 10 
7.08 
7.08 
7.08 
7.08 
7. 10 
7.08 
7.08 
7.08 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9.493661 
.493955 
.494249 
.494542 
.494836 

9. 495130 
.495423 
. 495716 
.496009 
.496302 


4.90 
4.90 
4.88 
4.90 
4.90 
4.88 
4.88 
4.88 
4.88 
4.88 


9.655849 
.656276 
.656703 
. 657130 
.657557 

9.657984 
.658411 
.658838 
.658265 
. 659691 


7. 12 
7. 12 
7. 12 
7. 12 
7. 12 
7. 12 
7.12 
7. 12 
7. 10 
7.12 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 511094 
.511381 
.511668 
.511955 
.512241 

9. 512528 
. 512815 
. 513101 
.513387 
. 513673 


4. 78 
4. 78 
4. 78 
4. 77 
4.78 
4. 78 
4. 77 
4. 77 
4.77 
4.77 


9. 681411 
.681836 
.682260 
.682685 
.683110 

9.683535 
.683960 
.684385 
.684809 
.685234 


7.08 
7.07 
7.08 
7.08 
7.08 
7.08 
7.08 
7.07 
7.08 
7.08 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 496595 
.496888 
. 497181 
. 497473 
.497766 

9.498058 
.498350 
.498643 
.498935 
.499226 


4.88 
4.88 
4.87 
4.88 
4. 87 
4.87 
4.88 
4.87 
4.85 
4.87 


9. 660118 
.660545 
.660972 
.661398 
.661825 

9.662252 
.662678 
.663105 
.663531 
.663958 


7.12 
7. 12 
7. 10 
7. 12 
7.12 
7. 10 
7. 12 
7. 10 
7. 12 
7. 10 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 513959 
. 514245 
. 514531 
. 514817 
. 515102 

9.515388 
.515673 
.515959 
.516244 
. 516529 


4.77 
4.77 
4.77 
4.75 
4.77 
4.75 
4. 77 
4.75 
4.75 
4.75 


9.685659 
.686083 
.686508 
.686933 
.687357 

9. 687782 
.688206 
.688631 
.689055 
. 689479 


7.07 
7.08 
7.08 
7.07 
7.08 
7.07 
7.08 
7.07 
7.07 
7.08 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 499518 
. 499810 
.500101 
.500393 
.500684 

9.500975 
.501266 
. 501557 
.501848 
.502139 

9. 502429 


4.87 
4.85 
4.87 
4.85 
4.85 
4.85 
4.85 
4.85 
4.85 
4.83 


9.664384 
.664810 
.665237 
.665663 
.666089 

9. 666515 
.666942 
.667368 
.667794 
.668220 

9. 668646 


7. 10 
7. 12 
7. 10 
7. 10 
7. 10 
7. 12 
7. 10 
7. 10 
7. 10 
7. 10 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.516814 
.517098 
.517383 
.517668 
. 517952 

9. 518236 
. 518521 
. 518805 
. 519089 
.519373 

9. 519657 


4.73 
4. 75 
4.75 
4.73 
4.73 
4. 75 
4.73 
4.73 
4.73 
4.73 


9.689904 
.690328 
.690752 
.691177 
.691601 

9. 692025 
.692449 
.692873 
.693298 
.693722 

9. 694146 


7.07 
7.07 
7.08 
7.07 
7.07 
7.07 
7.07 
7.08 
7.07 
7.07 
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48° 


49° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


9. 519657 
.519940 
.520224 
.520507 
.520791 

9. 521074 
. 521357 
. 521640 
. 521923 
.522206 


4. 72 
4.73 
4. 72 
4.73 
4. 72 
4. 72 
4.72 
4 72 
4l 72 
4. 70 


9. 694146 
. 694570 
.694994 
. 695418 
.695842 

9.696266 
.696689 
.697113 
. 697537 
. 697961 


7. 07 
7.07 
7.07 
7. 07 
7. 07 
7.05 
7.07 
7 07 
7. 07 
7. 07 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 


9. 536484 
. 536761 
.537038 
. 537315 
.537592 

9. 537869 
. 538145 
.538422 
. 538698 
. 538974 


4.62 
4.62 
4.62 
4. 62 
4. 62 
4.60 
4.62 
4 60 
4.60 
4. 62 


9. 719541 
.719964 
.720386 
.720809 
. 721231 

9. 721653 
.722076 
. 722498 
. 722921 
. 723343 


7. 05 
7.03 
7.05 
7. 03 
7.03 
7. 05 
7.03 
7.05 
7.03 
7.03 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 522488 
.522771 
.523054 
. 523336 
. 523618 

9.523900 
. 524182 
.524464 
.524746 
.525028 


4. 72 
4. 72 
4. 70 
4.70 
4.70 
4. 70 
4.70 
4. 70 
i 70 
4.68 


9. 698385 
.698809 
.699232 
.699656 
.700080 

9. 700503 
.700927 
. 701350 
. 701774 
. 702198 


7. 07 
7. 05 
7. 07 
7.07 
7. 05 
7. 07 
7. 05 
7 07 
7. 07 
7.05 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 539251 
.539527 
.539803 
.540079 
.540354 

9.540630 
.540906 
. 541181 
.541456 
. 541732 


4.60 
4.60 
4.60 
4.58 
4 60 
4.60 
4. 58 
4.58 
4.60 
4.58 


9. 723765 
. 724188 
. 724610 
.725032 
.725454 

9. 725877 
.726299 
. 726721 
. 727143 
.727565 


7.05 
7.03 
7.03 
7.03 
7.05 
7.03 
7.03 
7.03 
7.03 
7.05 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 525309 
. 525591 
. 525872 
. 526153 
.526435 

9. 526716 
.526997 
.527277 
. 527558 
. 527839 


4.70 
4.68 
4.68 
4. 70 
4.68 
4.68 
4.67 
4. 68 
4! 68 
4.67 


9. 702621 
.703045 
. 703468 
. 703891 
. 704315 

9. 704738 
. 705162 
. 705585 
.706008 
.706431 


7. 07 
7. 05 
7. 05 
7.07 
7. 05 
7. 07 
7. 05 
7. 05 
7.05 
7.07 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9.542007 
.542282 
. 542557 
.54283? 
.543106 

9. 543381 
. 543655 
. 543930 
. 544204 
. 544478 


4.58 
4.58 
4.58 
4. 57 
4.58 
4.57 
4.58 
4 57 
4. 57 
4. 57 


9. 727988 
. 728410 
.728832 
.729254 
.729676 

9.730098 
.730520 
.730942 
. 731364 
. 731786 


7.03 
7.03 
7.03 
7. 03 
7.03 
7.03 
7.03 
7.03 
7.03 
7.03 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 528119 
.528400 
.528680 
.528960 
. 529240 

9. 529520 
.529800 
.530080 
.530359 
.530639 


4.68 
4. 67 
4. 67 
4.67 
4. 67 
4. 67 
4.67 
4 65 
4.67 
4.65 


9. 706855 
. 707278 
. 707701 
. 708124 
. 708547 

9. 708971 
.709394 
. 709817 
.710240 
.710663 


7. 05 
7. 05 
7. 05 
7.05 
7.07 
7.05 
7.05 
7 05 
7. 05 
7.05 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 544752 
.545026 
.545300 
. 545574 
.545848 

9. 546121 
.546395 
.546668 
.546941 
. 547214 


4. 57 
4. 57 
4. 57 
4. 57 
4. 55 
4. 57 
4. 55 
4. 55 
155 
4.55 


9. 732208 
.732630 
. 733052 
. 733474 
.733896 

9. 734317 
. 734739 
. 735161 
. 735583 
.736005 


7.03 
7.03 
7.03 
7. 03 
7. 02 
7.03 
7.03 
7. 03 
7.03 
7.03 


40 
41 

42 
43 
44 
45 
46 
47 
48 
49 


9. 530918 
.531198 
. 531477 
.531756 
.532035 

9. 532314 
. 532592 
.532871 
. 533150 
. 533428 


4. 67 
4. 65 
4.65 
4. 65 
4.65 
4.63 
4.65 
4.65 
4.63 
4.63 


9. 711086 
.711509 
.711932 
. 712355 
. 712778 

9. 713200 
. 713623 
. 714046 
. 714469 
. 714892 


7.05 
7. 05 
7.05 
7.05 
7.03 
7.05 
7.05 
7. 05 
7. 05 
7.05 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 547487 
.547760 
.548033 
.548306 
. 548579 

9. 548851 
. 549124 
.549396 
.549668 
.549940 


4.55 
4.55 
4.55 
4.55 
4.53 
4. 55 
4.53 
4.53 
4.53 
4. 53 


9. 736427 
.736848 
. 737270 
. 737692 
.738114 

9. 738535 
. 738957 
. 739379 
.739800 
.740222 


7.02 
7.03 
7.03 
7.03 
7.02 
7.03 
7.03 
7.02 
7.03 
7. 03 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 533706 
.533985 
.534263 
.534541 
.534819 

9. 535097 
. 535374 
.535652 
. 535929 
. 536207 

9.536484 


4.65 
4.63 
4.63 
4.63 
4.63 
4.62 
4.63 
4.62 
4.63 
4. 62 


9. 715315 
. 715737 
. 716160 
.716583 
. 717005 

9. 717428 
. 717851 
. 718273 
.718696 
.719118 

9. 719541 


7.03 
7.05 
7.05 
7.03 
7.05 
7. 05 
7.03 
7. 05 
7. 03 
7.05 


50 
51 

52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 550212 
.550484 
.550756 
.551028 
.551299 

9. 551571 
. 551842 
. 552113 
.552384 
.552656 

9. 552927 


4.53 
4.53 
4.53 
4.52 
4.53 
4. 52 
4. 52 
4. 52 
4.53 
4.52 


9.740644 
. 741065 
. 741487 
.741908 
.742330 

9. 742751 
. 743173 
. 743595 
. 744016 
. 744438 

9. 744859 


7.02 
7.03 
7.02 
7.03 
7.02 
7. 03 
7.03 
7.02 
7.03 
7.02 
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60° 



M. 



o 
l 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 

42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Vers. 



9. 552927 
. 553197 
.553468 
. 553739 
.554009 

9. 554280 
.554550 
.554820 
.555091 
.555361 

9. 555631 
.555900 
.556170 
.556440 
.556709 

9. 556979 
. 557248 
. 557517 
. 557786 
.558055 

9.558324 
. 558593 
.558862 
. 559131 
.559399 

9. 559667 
.559936 
.560204 
.560472 
. 560740 

9. 561008 
. 561276 
.561544 
. 561811 
.562079 

9. 562346 
. 562613 
.562881 
. 563148 
.563415 

9. 563682 
.563948 
.564215 
.564482 
.564748 

9. 565015 
. 565281 
.565547 
.565813 
.566079 

9. 566345 
.566611 
.566877 
.567142 
.567408 

9. 567673 
.567938 
.568204 



.568734 
9.568999 



D. 1". 



4.50 
4.52 
4.52 
4.50 
4.52 
4.50 
4.50 
4. 52 
4.50 
4.50 

4.48 
4.50 
4.50 
4.48 
4.50 
4.48 
4. 48 
4.48 
4. 48 
4.48 

4. 48 
4.48 
4. 48 
4.47 
4. 47 
4.48 
4.47 
4. 47 
4. 47 
4.47 

4.47 
4. 47 
4. 45 
4. 47 
4. 45 
4.45 
4. 47 
4. 45 
4.45 
4.45 

4.43 
4. 45 
4.45 
4.43 
4. 45 
4.43 
4.43 
4.43 
4. 43 
4.43 

4.43 
4.43 
4. 42 
4. 43 
4.42 
4.42 
4 43 
4.42 
4. 42 
4 42 



Exsec. 



9. 744859 
.745280 
. 745702 
. 746123 
.746545 

9.746966 
.747388 
.747809 
.748230 
. 748652 

9. 749073 
.749494 
. 749916 
.750337 
. 750758 

9. 751180 
. 751601 
.752022 
. 752443 
. 752865 

9.753286 
. 753707 
. 754128 
. 754549 
. 754971 

9. 755392 
. 755813 
. 756234 
. 756655 
. 757076 

9. 757498 
. 757919 
.758340 
. 758761 
. 759182 

9. 759603 
.760024 
.760445 
.760866 
. 761287 

9. 761708 
. 762129 
.762550 
. 762971 
. 763392 

9. 763813 
. 764234 
. 764655 
. 765076 
. 765497 

9. 765918 
.766339 
.766760 
. 767181 
. 767602 

9. 768022 
.768443 
.768864 
. 769285 
. 769706 

9. 770127 



D.l" 



7.02 
7.03 
7. 02 
7.03 
7.02 
7.03 
7.02 
7.02 
7.03 
7.02 

7.02 
7.03 
7.02 
7.02 
7.03 
7.02 
7.02 
7.02 
7.03 
7.02 

7.02 
7.02 
7.02 
7.03 
7.02 
7.02 
7.02 
7.02 
7.02 
7.03 

7.02 
7.02 
7. 02 
7. 02 
7.02 
7. 02 
7. 02 
7.02 
7.02 
7.02 

7.02 
7.02 
7.02 
7. 02 
7.02 
7. 02 
7. 02 
7.02 
7.02 
7.02 

7. 02 
7.02 
7.02 
7.02 
7.00 
7.02 
7.02 
7.02 
7.02 
7.02 



51° 



M. 



Vers. 



9.568999 
.569264 
.569528 
.569793 
. 570057 

9. 570322 
.570586 
.570850 
. 571114 
. 571378 

9. 571642 
.571906 
. 572170 
.572434 
. 572697 

9. 572960 
. 573224 
.573487 
.573750 
. 574013 

9. 574276 
. 574539 
.574802 
. 575054 
.575327 

9. 575589 
. 575852 
.576114 
. 576376 
. 576638 

9. 576900 
. 577162 
. 577424 
. 577685 
. 577947 

9. 578208 
. 578470 
. 578731 
. 578902 
.579253 

9. 579514 
. 579775 
.580036 
.580297 
.580557 

9. 580818 
. 581078 
. 581339 
.581599 
.581859 

9. 582119 
. 582379 
.582639 
.582898 
.583158 

9. 583418 
.583677 
. 583936 
.584196 
.584455 

9. 584714 



D. 1" 



4.42 
4.40 
4.42 
4.40 
4.42 
4.40 
4.40 
4.40 
4.40 
4.40 

4.40 
4.40 
4.40 
4.38 
4.38 
4.40 
4. 38 
4.38 
4.38 
4.38 

4.38 
4.38 
4.37 
4.38 
4. 37 
4.38 
4.37 
4.37 
4.37 
4. 37 

4. 37 
4. 37 
4. 35 
4.37 
4. 35 
4. 37 
4.35 
4. 35 
4. 35 
4. 35 

4.35 
4.35 
4.35 
4.33 
4.35 
4.33 
4.35 
4.33 
4.33 
4.33 

4.33 
4.33 
4. 32 
4.33 
4.33 
4.32 
4. 32 
4.33 
4.32 
4.32 



Exsec. 



9. 770127 
.770548 
.770969 
. 771389 
. 771810 

9. 772231 
. 772652 
.773073 
.773494 
. 773914 

9. 774335 
. 774756 
. 775177 
.775598 
. 776018 

9. 776439 
.776860 
. 777281 
. 777702 
. 778122 

9. 778543 
.778964 
. 779385 
.779805 
.780226 

9. 780647 
.781068 
. 781488 
.781909 
. 782330 

9. 782751 
. 783171 
.783592 
.784013 
.784433 

9. 784854 
. 785275 
. 785696 
.786116 
.786537 

9. 786958 
. 787378 
. 787799 
.788220 
.788641 

9. 789061 
.789482 
.789903 
.790323 
.790744 

9.791165 
. 791586 
.792006 
.792427 
.792848 

9. 793268 
. 793689 
.794110 
.794531 
. 794951 

9. 795372 



D. 1" 



7.02 
7.02 
7.00 
7.02 
7. 02 
7.02 
7.02 
7.02 
7.00 
7.02 

7.02 
7.02 
7. 02 
7.00 
7.02 
7.02 
7. 02 
7.02 
7.00 
7.02 

7.02 
7.02 
7.00 
7.02 
7.02 
7.02 
7.00 
7.02 
7.02 
7.02 

7.00 
7.02 
7.02 
7.00 
7.02 
7.02 
7. 02 
7.00 
7.02 
7.02 

7.00 
7.02 
7.02 
7.02 
7.00 
7.02 
7.02 
7.00 
7.02 
7.02 

7.02 
7.00 
7.02 
7.02 
7.00 
7.02 
7.02 
7.02 
7.00 
7.02 
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52° 


53° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 
2 
3 
4 
5 
6 

7 

8 
9 


9. 584714 
. 584973 
. 585232 
.585491 
. 585749 

9.586008 
.586266 

.586783 
.587041 


4. 32 
4. 32 
4. 32 
4.30 
4. 32 
4. 30 
4. 32 
4.30 
4.30 
4.30 


9. 795372 
. 795793 
. 796213 
.796634 
. 797055 

9. 797476 
. 797896 

70001 7 
. /Wool/ 

. 798738 
.799158 


7.02 
7.00 
7.02 
7.02 
7. 02 
7.00 
7.02 
7. 02 
7.00 
7.02 


0 

1 
2 
3 
4 
5 
6 

7 

8 
9 


9.600085 
.600338 
.600591 
.600845 
.601098 

9. 601351 
.601603 

. UUlOOO 

.602109 
.602362 


4.22 
4.22 
4.23 
4.22 
4.22 
4.20 
4. 22 
4.22 
4.22 
4.20 


9. 820622 
.821043 
.821464 
. 821885 
.822306 

9. 822727 
.823148 

. oZoOOtf 

.823990 
.824411 


7.02 
7.02 
7.02 
7.02 
7.02 
7. 02 
7. 02 
7.02 
7.02 
7.03 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 587299 
. 587557 
. 587815 
.588073 
.588331 

9.588588 
.588846 

. Ootfiyjo 

.589361 
.589618 


4.30 
4.30 
4. 30 
4.30 
4.28 
4.30 
4.28 
4. 30 
4.28 
4.28 


9. 799579 
.800000 
.800421 
.800841 
.801262 

9. 801683 
.802104 
. 802524 
! 802945 
.803366 


7.02 
7.02 
7.00 
7. 02 
7.02 
7.02 
7.00 
7.02 
7. 02 
7.02 


10 

11 
12 
13 
14 
15 
16 

17 

18 
19 


9. 602614 
.602866 
.603119 
.603371 
.603623 

9. 603875 
.604127 

RO4T70 

.604631 
.604883 


4.20 
4.22 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4. 18 


9. 824833 
.825254 
.825675 
.826096 
.826517 

9. 826938 
. 827360 

Q077C1 
. o*( /Ol 

.828202 
.828623 


7.02 
7.02 
7.02 
7. 02 
7. 02 
7.03 
7. 02 
7.02 
7. 02 
7.02 


20 

21 
22 
23 
24 
25 
26 

97 

28 
29 


9. 589875 
. 590132 
.590389 
.590646 
.590903 

9.591160 
. 591416 
. owio/o 
. 591929 
.592185 


4.28 
4.28 
4.28 
4.28 
4.28 
4. 27 
4. 28 
4.27 
4.27 
4.28 


9. 803787 
.804207 
.804628 
.805049 
. 805470 

9. 805891 
.806311 

R0fi7^9 

. OvJU# d& 

.807153 
. 807574 


7.00 
7.02 
7.02 
7.02 
7.02 
7.00 
7. 02 
7.02 
7.02 
7.02 


20 

21 
22 
23 
24 
25 
26 

97 

28 
29 


9. 605134 
.605386 
.605637 
.605888 
.606140 

9. 606391 
.606642 

. 607144 
.607394 


4.20 
4. 18 
4. 18 
4.20 
4. 18 
4.18 
4. 18 
4. 18 
4. 17 
4. 18 


9. 829044 
.829466 
.829887 
.830308 
.830729 

9. 831151 
. 831572 

fill QQQ 

.832415 
.832836 


7.03 
7.02 
7.02 
7.02 
7.03 
7.02 
7.02 
7.03 
7.02 
7. 02 


30 

31 
32 
33 
34 
35 
36 

Of 

38 
39 


9. 592442 
. 592698 
. 592954 
. 593210 
. 593466 

9. 593721 
. 593977 

. QWk£dO 

. 594488 
. 594743 


4.27 
4.27 
4.27 
4.27 
4. 25 
4.27 
4. 27 
4.25 
4.25 
4.27 


9. 807995 
.808415 
.808836 
.809257 
.809678 

9. 810099 
.810520 

. 811361 
. 811782 


7.00 
7. 02 
7.02 
7.02 
7.02 
7.02 
7.00 
7.02 
7. 02 
7.02 


30 

31 
32 
33 
34 
35 
36 

VI 
o< 

38 
39 


9. 607645 
.607896 
.608146 
.608397 
.608647 

9. 608897 
.609147 

.609647 
.609897 


4. 18 
4. 17 
4. 18 
4. 17 
4. 17 
4. 17 
4.17 
4 17 
4. 17 
4. 17 


9. 833257 
. 833679 
. 834100 
. 834522 
. 834943 

9. 835364 
. 835786 

. 836629 
.837050 


7.03 
7.02 
7.03 
7.02 
7.02 
7.03 
7.02 
7.03 
7.02 
7.03 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 594999 
.595254 
. 595509 
.595764 
. 596019 

9. 596274 
.596528 
.596783 
. 597038 
.597292 


4.25 
4.25 
4.25 
4.25 
4.25 
4.23 
4.25 
4.25 
4. 23 
4.23 


9. 812203 
.812624 
. 813045 
. 813466 
.813886 

9. 814307 
.814728 
. 815149 
.815570 
. 815991 


7.02 
7.02 
7.02 
7.00 
7.02 
7.02 
7.02 
7.02 
7 02 
7.02 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 610147 
. 610397 
.610646 
. 610896 
.611145 

9. 611394 
.611644 
.611893 
. 612142 
. 612391 


4. 17 
4.15 
4. 17 
4. 15 
4. 15 
4. 17 
4. 15 
4. 15 
4 15 
4. 15 


9. 837472 
. 837893 
.838315 
.838736 
.839158 

9. 839579 
.840001 
.840423 
. 840844 
.841266 


7.02 
7.03 
7.02 
7.03 
7. 02 
7.03 
7.03 
7.02 
7. 03 
7! 02 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 597546 
. 597801 
. 598055 
.598309 
.598563 

9. 598817 
.599071 
. 599324 
. 599578 
. 599831 

9.600085 


4.25 
4.23 
4.23 
4.23 
4.23 
4.23 
4.22 
4.23 
4.22 
4.23 


9. 816412 
. 816833 
. 817254 
. 817675 
.818096 

9. 818517 
.818938 
819359 
. 819780 
.820201 

9.820622 


7.02 
7. 02 
7.02 
7. 02 
7.02 
7. 02 
7. 02 
7.02 
7.02 
7.02 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 612640 
.612888 
. 613137 
. 613386 
.613634 

9. 613883 
. 614131 
. 614379 
.614627 
. 614876 

9. 615124 


4. 13 
4. 15 
4. 15 
4.13 
4.15 
4.13 
4.13 
4. 13 
4. 15 
4. 13 


9. 841687 
. 842109 
.842531 
. 842953 
.843374 

9. 843796 
. 844218 
. 844639 
.845061 
. 845483 

9. 845905 


7.03 
7.03 
7.03 
7. 02 
7.03 
7.03 
7. 02 
7.03 
7.03 
7.03 
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54° 


55° 


M. 


Vers. 


D. 1". 


Exsec 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.615124 
.615371 
.615619 
.615867 
.616115 

9. 616362 
. 616610 
.616857 
. 617104 
.617351 

9. 617598 
. 617845 
.618092 
.618339 
.618586 

9. 618833 
.619079 
.619326 
. 619572 
.619818 

9.620065 
. 620311 
. 620557 
.620803 
.621048 

9. 621294 
.621540 
. 621786 
.622031 
.622276 

9. 622522 
.622767 
. 623012 
.623257 
.623502 

9. 623747 
. 623992 
. 624237 
.624481 
.624726 

9. 624970 
. 625215 
.625459 
. 625703 
.625947 

9. 626191 
.626435 
.626679 
.626923 
. 627166 

9.627410 
.627654 
. 627897 
.628140 
.628384 

9. 628627 
.628870 
.629113 
. 629356 
. 629598 

9.629841 


4. 12 
4.13 
4. 13 
4. 13 
4. 12 
4.13 
4. 12 
4.12 
4. 12 
4. 12 

4.12 
4.12 
4.12 
4. 12 
4.12 
4.10 
4. 12 
4.10 
4.10 
4. 12 

4.10 
4. 10 
4.10 
4.08 
4. 10 
4. 10 
4. 10 
4.08 
4.08 
4.10 

4.08 
4.08 
4.08 
4.08 
4.08 
4.08 
4.08 
4.07 
4.08 
4.07 

4.08 
4.07 
4.07 
4.07 
4.07 
4.07 
4.07 
4.07 

4.07 

4.07 
4.05 
4.05 
4.07 
4.05 
4.05 
4.05 
4.05 
4.03 
4.05 


9.845905 
.846327 
.846749 
. 847170 
.847592 

9. 848014 
.848436 
.848858 
.849280 
. 849702 

9.850124 
.850546 
.850968 
. 851390 
. 851812 

9. 852234 
.852656 
.853078 
.853500 
.853923 

9. 854345 
.854767 
.855189 
.855612 
.856034 

9.856456 
.856878 
.857301 
.857723 
. 858145 

9. 858568 
.858990 
.859413 
. 859835 
.860258 

9. 860680 
.861103 
. 861525 
.861948 
.862370 

9.862793 
. 863215 
.863638 
.864061 
.864483 

9. 864906 
.865329 
.865752 
.866174 
.866597 

9. 867020 
.867443 
.867866 
.868289 
.868712 

9.869135 
.869558 
.869981 
.870404 
.870827 

9. 871250 


7.03 
7.03 
7.02 
7.03 
7.03 
7.03 
7.03 
7.03 
7.03 
7.03 

7.03 
7.03 
7.03 
7.03 
7.03 
7.03 
7.03 
7.03 
7.05 
7.03 

7.03 
7.03 
7.05 
7.03 
7.03 
7.03 
7.05 
7. 03 
7.03 
7.05 

7.03 
7.05 
7.03 
7. 05 
7.03 
7. 05 
7.03 
7.05 
7. 03 
7.05 

7.03 
7.05 
7.05 
7.03 
7.05 
7.05 
7.05 
7.03 
/. uo 
7.05 

7.05 
7.06 
7.05 
7.05 
7.05 
7.05 
7.05 
7.05 
7.05 
7.05 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.629841 
630084 
.630326 
.630569 
.630811 

9. 631054 
.631296 
.631538 
.631780 
.632022 

9. 632264 
.632505 
. 632747 
.632989 
.633230 

9. 633472 
.633713 
.633954 
.634196 
.634437 

9. 634678 
. 634919 
. 635159 
.635400 
.635641 

9. 635881 
.636122 
.636362 
.636603 
.636843 

9. 637083 
.637323 
.637563 
.637803 
.638043 

9. 638283 
.638522 
. 638762 
.639001 
.639241 

9. 639480 
. 639719 
.639958 
.640197 
.640436 

9. 640675 
.640914 
.641153 
. 641391 
.641630 

9.641868 
.642107 
.642345 
.642583 
.642822 

9. 643060 
.643298 
.643535 
.643773 
.644011 

9. 644249 


4.06 
4.08 
4.05 
4.03 
4.05 
4.03 
4.03 
4.03 
4.03 
4.03 

4.02 
4.03 
4.03 
4.02 
4.03 
4. 02 
4.02 
4.03 
4.02 
4.02 

4.02 
4.00 
4.02 
4.02 
4.00 
4.02 
4.00 
4.02 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 
3.98 
4.00 
3.98 
4.00 
3.98 

3.98 
3.98 
3.98 
3.98 
3.98 
3.98 
3.98 

3.97 
o no 
o. 98 

3.97 

3.98 
3.97 
3.97 
3.98 
3.97 
3.97 
3.95 
3.97 
3.97 
3.97 


9.871250 
.871673 
.872096 
.872519 
.872942 

9.873366 
.873789 
.874212 
.874636 
.875059 

9.875482 
.875906 
.876329 
. 876752 
.877176 

9. 877599 
.878023 
.878446 
.878870 
.879294 

9.879717 
.880141 
.880565 
.880988 
.881412 

9. 881836 
.882260 
.882683 
.883107 
.883531 

9.883955 
.884379 
.884803 
.885227 
. 885651 

9.886075 
.886499 
.886923 
.887347 
.887772 

9. 888196 
.888620 
.889044 
.889469 
.889893 

9. 890317 
.890742 
.891166 
.891591 
.892015 

9.892440 
.892864 
.893289 
.893714 
.894138 

9.894563 
.894988 
.895412 
.895837 
.896262 

9.896687 


7.05 
7.06 
7.05 
7.05 
7.07 
7.05 
7.05 
7.07 
7.05 
7.05 

7.07 
7.06 
7.05 
7.07 
7.05 
7.07 
7.05 
7.07 
7.07 
7.05 

7.07 
7.07 
7.05 
7.07 
7.07 
7.07 
7.05 
7.07 
7.07 
7.07 

7.07 
7.07 
7.07 
7.07 
7.07 
7.07 
7.07 
7.07 
7.08 
7.07 

7.07 
7.07 
7.08 
7.07 
7.07 
7.08 
7.07 
7.08 
7. 07 
7.08 

7.07 
7.08 
7.08 
7.07 
7.08 
7.08 
7.07 
7.08 
7.08 
7.08 
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56° 


57° 


TUT 


vers. 


JJ. 1 • 


E,xsec 


"TV 1" 


JYL. 


V6rs. 




Exsec. 


JJ. 1 . 


0 

1 
2 
3 
4 
5 
6 
7 

Q 
O 

9 


9. 644249 
.644486 
.644724 
.644961 
.645198 

9. 645436 
.645673 
.645910 

RAM AT 
. 04014/ 

.646384 


3.95 
3.97 
3.95 
3.95 
3.97 
3.95 
3.95 
3.95 
3.95 
3.93 


9.896687 
.897112 
.897537 
.897962 
.898387 

9.898812 
.899237 
.899662 

. 900512 


7.08 
7.08 
7.08 
7.08 
7.08 
7.08 
7.08 
7.08 
7.08 
7.10 


0 

1 

2 

3 

4 

5 

6 

7 
a 

a 

9 


9.658356 
.658588 
.658821 
.659053 
.659286 

9. 659518 
.659750 
.659983 

. OOUZ10 

.660447 


3.87 
3.88 
3.87 
3.88 
3.87 
3.87 
3.88 
3.87 
3.87 
3.87 


9.922247 
.922674 
.923102 
.923529 
.923956 

9.924384 
. 924811 
.925239 

.926094 


7.12 
7.13 
7.12 
7.12 
7.13 
7.12 
7.13 
7.12 
7. 13 
7.12 


10 

11 
12 
13 
14 
15 
16 
17 

IS 

19 


9.646620 
.646857 
.647094 
.647330 
.647567 

9.647803 
.648039 
.648276 

. 04o01Z 

.648748 


3.95 
3.95 
3.93 
3.95 
3.93 
3.93 
3.95 
3.93 
3.93 
3.93 


9.900938 
.901363 
.901788 
.902213 
.902639 

9.903064 
.903490 
.903915 

.904766 


7.08 
7.08 
7.08 
7.10 
7.08 
7.10 
7.08 
7.10 
7.08 
7.10 


10 

11 
12 
13 
14 
15 
16 
17 
is 

19 


9.660679 
.660910 
.661142 
.661374 
.661605 

9.661837 
.662068 
.662300 

.662762 


3.85 
3.87 
a 87 
3.85 
3.87 
3.85 
3.87 
3.85 
3.85 
3.85 


9.926521 
.926949 
.927377 
.927804 
.928232 

9.928660 
.929088 
.929516 

.930372 


7.13 
7.13 
7.12 
7.13 
7. 13 
7. 13 
7.13 
7. 13 
7. 13 
7. 13 


20 

21 
22 
23 
24 
25 
26 
27 

29 


9. 648984 
.649220 
.649456 
.649691 
.649927 

9. 650163 
.650398 
.650633 

. OoUoOW 

.6513104 


3.93 
3.93 
3.92 
3.93 
3.93 
3.92 
3.92 
3.93 
3.92 
3.92 


9. 905192 
.905617 
.906043 
.906469 
.906894 

9.907320 
.907746 
.908172 

.909024 


7.08 
7.10 
7.10 
7.08 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 


20 

21 
22 
23 
24 
25 
26 
27 

Zo 

29 


9.662993 
.663224 
.663455 
.663686 
.663917 

9. 664148 
.664378 
.664609 

. 004ooV 

.665070 


3.85 
3.85 
3.85 
3.85 
3.85 
3.83 
3.85 
3.83 
3.85 
3.83 


9.930800 
.931228 
.931656 
.932085 
.932513 

9.932941 
.933369 
.933798 

.934655 


7.13 
7. 13 
7.15 
7. 13 
7. 13 
7. 13 
7. 15 
7.13 
7. 15 
7.13 


30 

31 
32 
33 
34 
35 
36 
37 

QQ 
CO 

39 


9.651339 
.651574 
.651809 
.652044 
.652279 

9.652514 
.652748 
.652983 

.653452 


3.92 
3.92 
3.92 
3.92 
3.92 
3.90 
3.92 
3.90 
3.92 
a90 


9. 909450 
.909876 
.910302 
.910728 
.911154 

9. 911580 
.912006 
. 912432 
. ML Zoom 
.913285 


7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.12 
7.10 
7.10 


30 

31 
32 
33 
34 
35 
36 
37 

So 

39 


9.665300 
.665530 
.665760 
.665990 
.666220 

9. 666450 
.666680 
.666910 

. 0071 Sv 

.667369 


3.83 
3.83 
3.83 
3.83 
3.83 
3.83 
3.83 
3.82 
3.83 
3.83 


9.935083 
. 935512 
.935941 
.936369 
.936798 

9.937227 
.937656 
.938085 

noon o 

. 9<5o513 
.938942 


7. 15 
7. 15 
7.13 
7.15 
7. 15 
7. 15 
7. 15 
7. 13 
7. 15 
7. 15 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 653686 
.653920 
.654155 
.654389 
.654623 

9. 654857 
.655090 
.655324 
.655558 
.655792 


3.90 
3.92 
3.90 
3.90 
3.90 
3.88 
3.90 
3.90 
3.90 

O OQ 
o. OO 


9. 913711 
.914138 
.914564 
.914991 
.915417 

9.915844 
.916270 
.916697 
.917124 
.917550 


7.12 
7.10 
7.12 
7.10 
7.12 
7.10 
7.12 
7.12 
7.10 

7 19 

f. LA 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9.667599 
.667828 
.668057 
.668287 
.668516 

9.668745 
.668974 
.669203 
.669432 
.669661 


3.82 
3.82 
3.83 
3.82 
3.82 
3.82 
3.82 
3.82 
3.82 

a. OU 


9. 939371 
.939801 
.940230 
.940659 
.941088 

9. 941517 
.941947 
.942376 
.942806 
.943235 


7. 17 
7. 15 
7. 15 
7. 15 
7. 15 
7. 17 
7. 15 
7. 17 
7. 15 

7 17 
/.If 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.656025 
.656258 
.656492 
.656725 
.656958 

9.657191 
. 657424 
.657657 
.657890 
.658123 

9.658356 


3.88 
3.90 
3.88 
3.88 
3.88 
3.88 
3.88 
3.88 
3.88 
3.88 


9. 917977 
.918404 

.918831 
.919258 
.919685 

9.920112 
. 920539 
.920966 
.921393 
.921820 

9. 922247 


7.12 
7.12 
7.12 
7.12 
7.12 
7.12 
7.12 
7.12 
7.12 
7. 12 


50 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 


9.669889 
.670118 
. 670347 
. 670575 
.670804 

9. 671032 
.671260 
.671488 
. 671716 
. 671945 

9. 672172 


3.82 
3.82 
3.80 
3.82 
3.80 
3.80 
3.80 
3.80 
3.82 
3.78 


9. 943665 
.944094 
.944524 
.944953 
. 945383 

9. 945813 
.946243 
.946673 
.947103 
.947533 

9.947963 


7. 15 
7. 17 
7. 15 
7. 17 
7. 17 
7. 17 
7.17 
7.17 
7.17 
7.17 
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58° 


59° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1", 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.672172 
.672400 
.672628 
.672856 
. 673083 

9.673311 
. 673538 
. 673766 
. 673993 
.674220 


3.80 
3.80 
3.80 
3.78 
3.80 
3.78 
3.80 
3 78 
3.78 
3.80 


9. 947963 
. 948393 
.948823 
. 949253 
. 949683 

9. 950114 
. 950544 
.950975 
.951405 
.951836 


7.17 
7. 17 
7. 17 
7.17 
7.18 
7.17 
7.18 
7 17 
7. 18 
7. 17 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 685708 
. 685931 
. 686154 
.686377 
.686600 

9. 686823 
.687046 
.687269 
. 687492 
. 687714 


3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 
3. 72 

9. 79 

3.70 
3.72 


9. 973868 
. 974302 
.974736 
.975169 
.975603 

9. 976037 
. 976471 
. 976905 
.977339 
.977773 


7.23 
7.23 
7.22 
7.23 
7.23 
7.23 
7.23 

1. £6 

7.23 
7.23 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 674448 
. 674675 
. 674902 
. 675129 
.675356 

9. 675582 
.675809 
. 676036 
.676262 
. 676489 


3. 78 
3.78 
3. 78 
3.78 
3. 77 
3.78 
3. 78 
3. 77 
3^78 
3. 77 


9. 952266 
. 952697 
.953128 
.953558 
.953989 

9. 954420 
. 954851 
.955282 
.955713 
. 956144 


7. 18 
7.18 
7.17 
7. 18 
7. 18 
7. 18 
7. 18 
7 18 
7.18 
7. 18 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 687937 
.688159 
.688382 
.688604 
.688826 

9.689048 
.689271 
.689493 
.689715 
.689937 


3.70 
.3. 72 
3.70 
3.70 
3.70 
3. 72 
3.70 

<l 7ft 
O. Ill 

3.70 
3.68 


9. 978207 
. 978641 
.979075 
. 979510 
. 979944 

9. 980379 
. 980813 
.981248 
.981682 
.982117 


7.23 
7.23 
7.25 
7.23 
7.25 
7.23 
7.25 

/. L6 

7.25 
7.26 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 676715 
. 676941 
.677168 
. 677394 
. 677620 

9. 677846 
. 678072 
. 678298 
. 678523 
. 678749 


3. 77 
3. 78 
3.77 
3. 77 
3. 77 
3.77 
3. 77 
3. 75 
3.77 
3.77 


9. 956575 
.957006 
.957438 
. 957869 
.958300 

9. 958732 
.959163 
. 959595 
.960026 
.960458 


7. 18 
7.20 
7. 18 
7.18 
7.20 
7.18 
7.20 
7. 18 
7^20 
7.20 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 690158 
.690380 
.690602 
.690823 
. 691045 

9. 691266 
. 691488 
.691709 
. 691930 
. 692161 


3.70 
3.70 
3.68 
3.70 
3.68 
3.70 
3.68 

«5. DO 

3.68 
3.68 


9.982552 
. 982987 
. 983422 
. 983857 
.984292 

9. 984727 
. 985162 
. 985597 
.986033 
.986468 


7.25 
7.25 
7.25 
7.25 
7.25 
7.25 
7.25 

7.25 
7.27 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 678975 
.679200 
. 679426 
. 679651 
. 679876 

9. 680102 
.680327 
. .680552 
. 680777 
.681002 


3. 75 
3. 77 
3. 75 
3. 75 
3.77 
3. 75 
3. 75 
3 75 
3! 75 
3. 75 


9.960890 
. 961321 
.961753 
. 962185 
. 962617 

9.963049 
.963481 
. 963913 
. 964345 
.964778 


7.18 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 

7 9ft 

7.22 
7.20 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 692372 
. 692593 
. 692814 
. 693035 
.693256 

9. 693477 
. 693697 
. 693918 
. 694138 
. 694359 


3.68 
3.68 
3.68 
3.68 
3.68 
3.67 
3.68 

6. 0/ 

3.68 
3.67 


9.986904 
.987339 
. 987775 
. 988210 
.988646 

9. 989082 
. 989518 
.989954 
.990390 
.990826 


7.25 
7.27 
7.25 
7.27 
7.27 
7.27 
7.27 
7. 27 
7.27 
7.27 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 681227 
. 681451 
.681676 
. 681901 
. 682125 

9. 682350 
.682574 
.682798 
.683023 
. 683247 


3. 73 
3. 75 
3. 75 
3. 73 
3. 75 
3.73 
3. 73 
3. 75 
3.73 

O TO 

0. 76 


9. 965210 
.965642 
.966075 
.966507 
.966940 

9. 967372 
.967805 
.968238 
.968670 
.969103 


7.20 
7.22 
7.20 
7.22 
7.20 
7.22 
7.22 
7.20 
7.22 
7. 22 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 694579 
.694799 
. 695019 
. 695240 
.695460 

9. 695680 
.695899 
.696119 
.696339 
. 696559 


3.67 
3.67 
3.68 
3. 67 
3. 67 
3.65 
3. 67 
3.67 
3.67 
3. 65 


9. 991262 
.991698 
.992134 
.992571 
.993007 

9. 993444 
.993880 
.994317 
.994754 
. 995191 


7.27 
7.27 
7.28 
7.27 
7.28 
7.27 
7.28 
7.28 
7.28 
7. 27 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 683471 
. 683695 
. 683919 
. 684143 
. 684367 

9. 684590 
.684814 
.685037 
.685261 
.685484 

9. 685708 


3.73 
3. 73 
I 3.73 
3. 73 
3. 72 
3. 73 
3. 72 
3.73 
3. 72 
3.73 


9. 969536 
.969969 
.970402 
. 970835 
.971268 

9.971701 
.972135 
.972568 
.973001 
. 973435 

9. 973868 


7.22 
7.22 
7.22 
7.22 
7.22 
7.23 
7.22 
7.22 
7.23 
7.22 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 696778 
.696998 
. 697217 
. 697437 
. 697656 

9. 697875 
.698094 
. 698313 
. 698532 
. 698751 

9. 698970 


3. 67 
3.65 
3. 67 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 


9.995627 
.996064 
.996501 
.996938 
. 997376 

9.997813 
.998250 
.998687 
.999125 
.999562 

0.000000 


7.28 
7.28 
7.28 
7.30 
7.28 
7.28 
7.28 
7.30 
7.28 
7.30 
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60° 


61° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.698070 
.699189 
.699407 
.699626 
.699845 

9.700063 
.700282 
.700500 
. 700718 
. 700936 

9.701154 
. 701372 
. 701590 
. 701808 
.702026 

9. 702244 
.702462 
.702679 
.702897 
. 703114 

9.703332 
.703549 
. 703766 
. 703983 
.704200 

9. 704417 
.704634 
.704851 
.705068 
. 705285 

9. 705501 
. 705718 
. 705935 
. 706151 
.706367 

9. 706584 
.706800 
. 707016 
.707232 
. 707448 

9. 707664 
. 707880 
.708096 
.708311 
. 708527 

9. 708743 
.708958 
. 709174 
.709389 
.709604 

9. 709819 
.710035 
.710250 
.710465 
. 710680 

9. 710895 
. 711109 
. 711324 
.711539 
. 711753 

9. 711968 


3.65 
3.63 
3. 65 
3. 65 
3.63 
3.65 
3.63 
3.63 
3.63 
3.63 

3.63 
3.63 
3.63 
3.63 
3.63 
3.63 
3.62 
3.63 
3.62 
3.63 

3.62 
3. 62 
3.62 
3.62 
3.62 
3.62 
3.62 
3.62 
3.62 
3.60 

3.62 
3.62 
3.60 
3.60 
3.62 
3.60 
3.60 
3.60 
3.60 
3.60 

3.60 
3.60 
3.58 
3.60 
3.60 
3.58 
3.60 
3.58 
3. 58 
3^58 

3.60 
3.58 
3.58 
3.58 
3.58 
3.57 
3.58 
3.58 
3.57 
3.58 


0.000000 
.000438 
.000875 
.001313 
.001751 

0. 002189 
.002627 
.003065 
.003503 
.003942 

0. 004380 
.004818 
.005257 
.005695 
.006134 

0. 006573 
.007012 
.007450 
.007889 
.008328 

0. 008767 
.009207 
.009646 
.010085 
.010525 

0.010964 
.011404 
.011843 
.012283 
.012723 

0.013163 
.013603 
.014043 
.014483 
. 014923 

0. 015363 
.015804 
. 016244 
.016684 
. 017125 

0. 017566 
.018007 
.018447 
.018888 
. 019329 

0.019770 
.020212 
.020653 
.021094 
.021535 

0. 021977 
.022419 
.022860 
. 023302 
.023744 

0.024186 
.024628 
.025070 
.025512 
.025954 

0.026397 


7.30 
7.28 
7.30 
7. 30 
7. 30 
7.30 
7.30 
7.30 
7.32 
7.30 

7.30 
7.32 
7.30 
7.32 
7.32 
7.32 
7.30 
7.32 
7. 32 
7.32 

7.33 
7.32 
7.32 
7.33 
7.32 
7.33 
7.32 
7.33 
7.33 
7.33 

7.33 
7.33 
7.33 
7.33 
7.33 
7.35 
7.33 
7.33 
7.35 
7.35 

7.35 
7.33 
7.35 
7.35 
7.35 
7.37 
7.35 
7.35 
7 35 
7. 37 

7.37 
7.35 
7.37 
7.37 
7. 37 
7.37 
7. 37 
7.37 
7. 37 
7.38 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 

42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 711968 
. 712182 
. 712397 
. 712611 
.712825 

9. 713039 
.713253 
. 713467 
. 713681 
. 713895 

9. 714109 
.714323 
. 714536 
. 714750 
. 714963 

9. 715177 
.715390 
.715603 
. 715817 
.716030 

9 716243 
.716456 
.716669 
.716882 
. 717095 

9. 717307 
. 717520 
. 717732 
.717945 
. 718157 

9. 718370 
. 718582 
. 718794 
.719007 
. 719219 

9. 719431 
.719643 
. 719855 
.720066 
.720278 

9.720490 
. 720701 
.720913 
. 721124 
.721336 

9. 721547 
. 721758 
. 721970 
. 722181 
.722392 

9. 722603 
.722814 
.723024 
. 723235 
. 723446 

9. 723657 
.723867 
.724078 
.724288 
. 724498 

9. 724709 


3.57 
3.58 
3.57 
3.57 
3. 57 
3.57 
3.57 
3. 57 
3.57 
3.57 

3.57 
3.55 
3.57 
3.55 
3.57 
3.55 
3.55 
3.57 
3.55 
3.55 

3.55 
3.55 
3.55 
3.55 
3.53 
3.55 
3.53 
3.55 
3.53 
3.55 

3.53 
3.53 
3.55 
3.53 
3.53 
3.53 
3.53 
3.52 
3.53 
3.53 

3.52 
3.53 
3.52 
3.53 
3.52 
3.52 
3.53 
3.52 
3. 52 
3.52 

3. 52 
3.50 
3.52 
3.52 
3. 52 
3.50 
3.52 
3.50 
3.50 
3.52 


0,026397 
.026839 
.027281 
.027724 
.028167 

0. 028609 
.029052 
.029495 
.029938 
.030381 

0.030825 
.031268 
.031711 
.032155 
.032598 

0.033042 
.033486 
.033929 
.034373 
.034817 

0.035261 
.035705 
.036150 
.036594 
.037038 

0. 037483 
.037928 
.038372 
.038817 
.039262 

0.039707 
.040152 
.040597 
.041042 
.041488 

0. 041933 
.042379 
.042824 
.043270 
.043716 

0.044162 
.044608 
.045054 
.045500 
.045946 

0. 046393 
.046839 
.047286 
.047732 
.048179 

0.048626 
.049073 
.049520 
.049967 
.050414 

0.050861 
. 051309 
. 051756 
.052204 
.052652 

0. 053099 


7.37 
7.37 
7.38 
7.38 
7.37 
7.38 
7.38 
7.38 
7.38 
7.40 

7.38 
7.38 
7.40 
7.38 
7.40 
7.40 
7. 38 
7.40 
7.40 
7.40 

7.40 
7.42 
7.40 
7.40 
7.42 
7. 42 
7.40 
7. 42 
7.42 
7.42 

7.42 
7.42 
7.42 
7.43 
7.42 
7.43 
7. 42 
7.43 
7.43 
7.43 

7.43 
7.43 
7.43 
7.43 
7.45 
7.43 
7.45 
7.43 

7 IK 

/. to 
7.45 

7.45 
7.45 
7.45 
7.45 
7.45 
7. 47 
7.45 
7.47 
7.47 
7.45 
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62° 



M. 



Vers. 



9. 724709 
. 724919 
.725129 
.725339 
.725549 

9. 725759 
.725969 
. 726179 
.726388 
.726598 

9. 726808 
. 727017 
. 727227 
. 727436 
. 727645 

9. 727855 
.728064 
. 728273 
. 728482 
. 728691 

9.728900 
. 729109 
. 729317 
. 729526 
.729736 

9. 729943 
. 730152 
. 730360 
.730569 
.730777 

9. 730985 
.731193 
. 731401 
. 731609 
. 731817 

9. 732025 
. 732233 
. 732441 
. 732648 
.732856 

9. 733064 
. 733271 
. 733478 
. 733686 
. 733893 

9. 734100 
.734307 
. 734515 
. 734721 
. 734928 

9. 735135 
. 735342 
. 735549 
. 735755 
. 735962 

9. 736169 
. 736375 
. 736581 
. 736788 
. 736994 

9. 737200 



D. 1" 



3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.48 
3.50 
3.50 

3.48 
3.50 
3. 48 
3.48 
3.50 
3. 48 
3. 48 
3.48 
3.48 
3. 48 

3.48 
3. 47 
3. 48 
3. 48 
3.47 
3.48 
3. 47 
3.48 
3. 47 
3.47 

3.47 
3. 47 
3. 47 
3. 47 
3. 47 
3. 47 
3.47 
3. 45 
3. 47 
3. 47 

3. 45 
3. 45 
3.47 
3. 45 
3.45 
3.45 
3. 47 
3.43 
3.45 
3. 45 

3.45 
3.45 
3.43 
3.45 
3. 45 
3. 43 
3. 43 
3. 45 
3.43 
3. 43 



Exsec. 



0.053099 
.053547 
.053995 
.054443 
. 054892 

0. 055340 
.055788 
.056237 
.056685 
.057134 

0.057583 
.058032 
. 058481 
.058930 
.059379 

0. 059828 
.060278 
.060727 
.061177 
.061626 

0. 062076 
.062526 
.062976 
.063426 
.063876 

0.064327 
.064777 
.065227 
.065678 
.066129 

0.066580 
.067030 
. 067482 
. 067933 
.068384 

0.068835 
.069287 
.069738 
. 070190 
.070642 

0. 071093 
. 071545 
.071998 
.072450 
.072902 

0. 073354 
.073807 
. 074260 
.074712 
.075165 

0.075618 
.076071 
.076524 
.076977 
.077431 

0.077884 
. 078338 
. 078792 
. 079245 
. 079699 

0.080153 



D. 1". 



7.47 
7.47 
7. 47 
7. 48 
7. 47 
7.47 
7. 48 
7. 47 
7.48 
7.48 

7. 48 
7.48 
7.48 
7.48 
7. 48 
7.50 
7.48 
7.50 
7. 48 
7.50 

7.50 
7.510 
7.50 
7.50 
7. 52 
7.50 
7.50 
7. 52 
7.52 
7. 52 

7.50 
7.53 
7. 52 
7.52 
7. 52 
7.53 
7. 52 
7.53 
7.53 
7. 52 

7.53 
7. 55 
7.53 
7.53 
7.53 
7.55 
7. 55 
7.53 
7.55 
7.55 

7. 55 
7. 55 
7.55 
7. 57 
7.55 
7. 57 
7. 57 
7.55 
7. 57 
7. 57 



63° 



M. 



Vers. 



9. 737200 
. 737406 
.737612 
. 737818 
. 738024 

9. 738230 
. 738436 
. 738642 
.738847 
. 739053 

9.739258 
.739464 
.739669 
. 739875 
. 740080 

9. 740285 
. 740490 
. 740695 
.740900 
.741105 

9. 741310 
. 741515 
. 741719 
. 741924 
. 742129 

9.742333 
. 742538 
. 742742 
.742946 
. 743150 

9. 743355 
. 743559 
. 743763 
. 743967 
. 744171 

9. 744375 
. 744578 
. 744782 
. 744986 
. 745189 

9. 745393 
. 745596 
. 745800 
.746003 
.746206 

9. 746409 
. 746613 
. 746816 
. 747019 
. 747222 

9. 747424 
. 747627 
.747830 
. 748033 
. 748235 

9. 748438 
. 748640 
.748843 
.749045 
. 749247 

9. 749449 



D. 1". 



3.43 
3.43 
3. 43 
3.43 
3.43 
3.43 
3. 43 
3. 42 
3. 43 
3. 42 

3. 43 
3.42 
3. 43 
3.42 
3. 42 
3. 42 
3.42 
3. 42 
3.42 
3. 42 

3. 42 
3.40 
3. 42 
3.42 
3.40 
3.42 
3.40 
3.40 
3.40 
3.42 

3.40 
3.40 
3.40 
3.40 
3.40 
3.38 
3. 40 
3.40 
3. 38 
3.40 

3.38 
3.40 
3.38 
3.38 
3.38 
3.40 
3.38 
3.38 
3.38 
3. 37 

3.38 
3.38 
3.38 
3.37 
3.38 
3. 37 
3.38 
3.37 
3. 37 
3. 37 



Exsec. 



0.080153 
.080608 
.081062 
. 081516 
. 081971 

0.082425 
.082880 
.083335 
.083790 
.084245 

0.084700 
.085155 
.085611 
.086066 
.086522 

0 086977 
.087433 
.087889 
.088345 
.088801 

0. 089258 
.089714 
.090171 
. 090627 
.091084 

0. 091541 
.091998 
.092455 
.092912 
.093370 

0.093827 
.094285 
. 094743 
.095200 
.095658 

0.096116 
.096575 
.097033 
. 097491 
.097950 

0.098408 
.098867 
.099326 
.099785 
. 100244 

0. 100704 
.101163 
. 101623 
. 102082 
. 102542 

0. 103002 
.103462 
.103922 
. 104382 
.104843 

0. 105303 
. 105764 
. 106224 
.106685 
. 107146 

0. 107607 



D. 1" 



7.58 
7.57 
7.57 
7.58 
7.57 
7.58 
7.58 
7.58 
7.58 
7.58 

7.58 
7.60 
7.58 
7.60 
7. 58 
7.60 
7.60 
7.60 
7.60 
7.62 

7.60 
7.62 
7.60 
7.62 
7.62 
7. 62 
7.62 
7.62 
7.63 
7.62 

7.63 
7.63 
7.62 
7.63 
7.63 
7.65 
7.63 
7.63 
7.65 
7.63 

7.65 
7.65 
7.65 
7.65 
7.67 
7.65 
7.67 
7.65 
7.67 
7.67 

7.67 
7.67 
7.67 
7.68 
7.67 
7.68 
7.67 
7.68 
7.68 
7.68 
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64° 


65° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1" 


M. 


Vers. 


D. 1" 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 749449 
. 749652 
.749854 
.750056 
.750258 

9. 750459 
.750661 
.750863 
.751065 
.751266 


3.38 
3. 37 
3. 37 
3.37 
3.35 
3.37 
3. 37 
3.37 
3.35 
3. 37 


0. 107607 
. 108069 
.108530 
.108992 
.109453 

0. 109915 
. 110377 
.110839 
. 111301 
. 111763 


7.70 
7.68 
7.70 
7.68 
7.70 
7.70 
7. 70 
7.70 
7.70 
7. 72 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 


9. 761463 
. 761661 
.761860 
.762058 
.762256 

9. 762454 
. 762652 
.762850 
.763047 
.763245 


3.30 
3. 32 
3.30 
3.30 
3.30 
3.30 
3. 30 
3.28 
3.30 
3.30 


0. 135515 
. 135984 
.136454 
.136923 
. 137393 

0. 137863 
.138333 
.138803 
.139273 
. 139744 


7.82 
7.83 
7.82 
7.83 
7.83 
7.83 
7. 83 
7.83 
7.85 
7.83 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 751468 
. 751669 
. 751871 
. 752072 
.752273 

9. 752475 
. 752676 
. 752877 
. 753078 
.753279 


3. 35 
3.37 
3. 35 
3. 35 
3.37 
3.35 
3. 35 
3.35 
3.35 
3. 35 


0. 112226 
.112688 
. 113151 
. 113614 
. 114077 

0. 114540 
. 115003 
. 115466 
.115929 
. 116393 


7.70 
7. 72 
7. 72 
7. 72 
7. 72 
7. 72 
7. 72 
7. 72 
7.73 
7.73 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 763443 
.763641 
.763838 
.764036 
.764233 

9. 764430 
.764628 
. 764825 
.765022 
. 765219 


3.30 
3.28 
3.30 
3.28 
3.28 
3. 30 
3. 28 
3.28 
3.28 
3.28 


0. 140214 
.140685 
. 141156 
. 141627 
.142008 

0. 142569 
. 143041 
. 143512 
. 143984 
. 144456 


7.85 
7.85 
7.85 
7.85 
7. 85 
7. 87 
7. 85 
7. 87 
7.87 
7.87 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 753480 
.753681 
.753881 
. 754082 
.754283 

9. 754483 
. 754684 
.754884 
.755085 
. 755285 


3. 35 
3.33 
3.35 
3.35 
3.33 
3.35 
3. 33 
3. 35 
3.33 
3.33 


0. 116857 
. 117321 
. 117785 
. 118249 
. 118713 

0. 119177 
. 119642 
.120106 
. 120571 
. 121036 


7.73 
7.73 
7.73 
7.73 
7.73 
7. 75 
7. 73 
7.75 
7. 75 
7. 75 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 765416 
. 765613 
.765810 
.766007 
.766204 

9. 766401 
. 766597 
. 766794 
. 766991 
. 767187 


3.28 
3.28 
3.28 
3.28 
3.28 
3.27 
3. 28 
3.28 
3. 27 
3.28 


0. 144928 
.145400 
. 145872 
.146345 
. 146818 

0. 147290 
.147763 
. 148236 
. 148710 
. 149183 


7. 87 
7. 87 
7.88 
7.88 
7. 87 
7.88 
7. 88 
7.90 
7.88 
7.90 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 755485 
. 755685 
.755886 
.756086 
.756286 

9. 756486 
.756685 
.756885 
. 757085 
. 757285 


3.33 
3. 35 
3.33 
3.33 
3.33 
3.32 
3. 33 
3.33 
3.33 
3.32 


0. 121501 
. 121966 
. 122431 
. 122897 
.123362 

0. 123828 
. 124294 
. 124760 
. 125226 
.125692 


7. 75 
7. 75 
7. 77 
7. 75 
7. 77 
7. 77 
7. 77 
7. 77 
7. 77 
7. 77 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 767384 
. 767580 
. 767776 
. 767972 
. 768169 

9. 768365 
.768561 
. 768757 
.768953 
. 769149 


3.27 
3.27 
3.27 
3.28 
3.27 
3.27 
3. 27 
3.27 
3.27 
3.25 


0. 149657 
. 150130 
.150604 
. 151078 
. 151552 

0. 152027 
.152501 
. 152976 
. 153450 
.153925 


7.88 
7.90 
7.90 
7.90 
7. 92 
7.90 
7. 92 
7.90 
7.92 
7.92 


40 

41 
42 
43 
44 
45 
46 
47 

1ft 

49 


9. 757484 
.757684 
.757883 
.758083 
.758282 

9. 758481 
.758681 
.758880 

.759278 


3.33 
3. 32 
3.33 
3. 32 
3. 32 
3.33 
3. 32 
3. 32 
3. 32 
3. 32 


0. 126158 
. 126625 
.127092 
.127558 
.128025 

0. 128492 
. 128960 
.129427 
. 129894 
! 130362 


7. 78 
7. 78 
7. 77 
7. 78 
7. 78 
7.80 
7.78 
7.78 
7.80 
7.80 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 769344 
.769540 
. 769736 
. 769931 
. 770127 

9. 770323 
. 770518 
. 770713 
. 770909 
. 771104 


3.27 
3.27 
3. 25 
3.27 
3.27 
3.25 
3.25 
3.27 
3. 25 
3.25 


0. 154400 
. 154876 
.154535 
.155826 
.156302 

0. 156778 
.157254 
. 157730 
. 158206 
.158683 


7.93 
7.92 
7.92 
7.93 
7.93 
7.93 
7.93 
7.93 
7.95 
7.93 


50 

51 
52 
53 
54 
55 
50 
57 
58 
59 
60 


9. 759477 
. 759676 
. 759875 
.760073 
.760272 

9. 760471 
.760669 
.760868 
.761066 
. 761265 

9. 761463 


3. 32 
3. 32 
3.30 
3.32 
3. 32 
3. 30 
3.32 
3. 30 
3. 32 
3. 30 


0. 130830 
. 131298 
. 131766 
.132234 
. 132702 

0. 133170 
.133639 
. 134108 
. 134577 
. 135046 

0. 135515 


7.80 
7.80 
7.80 
7.80 
7.80 
7. 82 
7.82 
7. 82 
7. 82 
7. 82 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.771299 
.771494 
.771689 
.771884 
. 772079 

9. 772274 
. 772469 
.772664 
. 772858 
.773053 

9. 773248 


3.25 
3.25 
3.25 
3.25 
3.25 
3. 25 
3.25 
3.23 
3.25 
3.25 


0. 159159 
. 159636 
. 160113 
. 160590 
. 161067 

0. 161545 
. 162022 
. 162500 
. 162978 
. 163456 

0. 163934 


7. 95 
7. 95 
7. 95 
7. 95 
7.97 
7. 95 
7.97 
7.97 
7.97 
7.97 
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66° 



M. 



o 
l 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
26 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Vers. 



9. 773248 
.773442 
.773636 
. 773831 
. 774025 

9. 774219 
. 774414 
. 774608 
. 774802 
. 774996 

9. 775190 
.775384 
. 775577 
. 775771 
. 775965 

9. 776159 
. 776352 
. 776546 
. 776739 
. 776933 

9. 777126 
. 777319 
. 777512 
. 777705 
. 777899 

9. 778092 
. 778285 
. 778477 
. 778670 
.778863 

9. 779506 
. 779248 
. 779441 
. 779634 
. 779826 

9. 780018 
. 780211 
.780403 
. 780595 
. 780787 

9.780980 
.781172 
. 781364 
. 781556 
. 781747 

9. 781939 
. 782131 
.782323 
. 782514 
. 782706 

9. 782897 
. 783089 
. 783280 
. 783471 
.783663 

9. 783854 
. 784045 
.784236 
. 784427 
. 784618 

9.784809 



D. 1". 



3.23 
3.23 
3. 25 
3.23 
3.23 
3. 25 
3.23 
3.23 
3.23 
3.23 

3.23 
3.22 
3.23 
3.23 
3.23 
3.22 
3.23 
3.22 
3.23 
3.22 

3.22 
3. 22 
3. 22 
3.23 
3. 22 
3.22 
3.20 
3.22 
3.22 
3.22 

3.20 
3.22 
3.22 
3.20 
3.20 
3.22 
3.20 
3.20 
3.20 
3.22 

3.20 
3.20 
3.20 
3. 18 
3.20 
3.20 
3.20 
3. 18 
3.20 
3. 18 

3.20 
3. 18 
3. 18 
3.20 
3. 18 
3. 18 
3. 18 
3. 18 
3. 18 
3. 18 



Exsec. 



0. 163934 
.164413 
. 164891 
.165370 
.165849 

0. 166328 
.166807 
.167286 
. 167766 
. 168245 

0. 168725 
. 169205 
.169685 
. 170165 
.170646 

0. 171127 
. 171607 
. 172088 
. 172569 
. 173051 

0. 173532 
. 174014 
. 174496 
. 174978 
.175460 

0. 175942 
. 176425 
. 176907 
.177390 
. 177873 

0. 178356 
.178839 
. 179323 
. 179807 
.180290 

0. 180774 
. 181259 
. 181743 
. 182227 
. 182712 

0. 183197 
.183682 
. 184167 
.184653 
. 185138 

0. 185624 
. 186110 
. 186596 
. 187082 
. 187568 

0. 188055 
.188542 
.189029 
. 189516 
.190003 

0. 190491 
.190978 
. 191466 
. 191954 
. 192443 

0. 192931 



D. 1" 



7.98 
7.97 
7.98 
7.98 
7.98 
7. 98 
7. 98 
8.00 
7.98 
8.00 

8.00 
8.00 
8.00 
8. 02 
8. 02 
8.00 
8. 02 
8.02 
8. 03 
8.02 

8.03 
8.03 
8. 03 
8.03 
8.03 
8.05 
8. 03 
8. 05 
8. 05 
8.05 

8.05 
8. 07 
8. 07 
8.05 
8.07 
8.08 
8. 07 
8.07 
8.08 
8.08 

8.08 
8.08 
8. 10 
8.08 
8. 10 
8. 10 
8. 10 
8. 10 
8. 10 
8. 12 

8.12 
8.12 
8. 12 
8.12 
8. 13 
8. 12 
8. 13 
8. 13 
8.15 
8. 13 



67° 



M. 



Vers. 



9. 784809 
.785000 
. 785191 
. 785381 
. 785572 

9. 785763 
. 785953 
. 786144 
.786334 
. 786524 

9. 786715 
.786905 
. 787096 
. 787285 
. 787475 

9. 787665 
. 787855 
.788045 
. 788235 
. 788425 

9. 788614 
.788804 
. 788993 
. 789183 
. 789372 

9. 789562 
789751 
. 789940 
. 790130 
. 790319 

9. 790508 
.790697 
.790886 
. 791075 
.791264 

9. 791453 
. 791641 
. 791830 
. 792019 
.792207 

9. 792396 
.792584 
. 792772 
.792961 
. 793149 

9. 793337 
. 793525 
. 793714 
. 793902 
.794090 

9. 794277 
. 794465 
. 794653 
.794841 
. 795028 

9. 795216 
.795404 
. 795591 
. 795779 
. 795966 

9. 796153 



D. 1" 



3. 18 
3. 18 
3. 17 
3. 18 
3. 18 
3. 17 
3. 18 
3. 17 
3. 17 
3. 18 

3. 17 
3. 17 
3. 17 
3. 17 
3. 17 
3.17 
3. 17 
3. 17 
3. 17 
3. 15 

3. 17 
3. 15 
3. 17 
3. 15 
3. 17 
3.15 
3. 15 
3. 17 
3. 15 
3. 15 

3. 15 
3. 15 
3. 15 
3. 15 
3.15 
3.13 
3. 15 
3. 15 
3. 13 
3. 15 

3. 13 
3. 13 
3.15 
3. 13 
3. 13 
3. 13 
3. 15 
3. 13 
3. 13 
3. 12 

3. 13 
3. 13 
3.13 
3. 12 
3. 13 
3. 13 
3. 12 
3. 13 
3. 12 
3. 12 



Exsec. 



0. 192931 
. 193420 
. 193908 
. 191397 
.194886 

0. 195376 
.195865 
. 196355 
. 196845 
. 197335 

0. 197825 
. 198315 
.198806 
.199297 
.199788 

0. 200279 
.200770 
. 201262 
. 201753 
. 202245 

0. 202737 
.203229 
. 203722 
.204215 
. 204707 

0.205200 
.205694 
. 206187 
.206681 
. 207174 

0. 207668 
. 208162 
. 208657 
. 209151 
.209646 

0. 210141 
. 210636 
.211131 
.211627 
. 212123 

0. 212618 
. 213115 
.213611 
. 214107 
.214604 

0. 215101 
. 215598 
. 216095 
. 216593 
.217090 

0. 217588 
. 218086 
. 218585 
. 219083 
. 219582 

0. 220081 
.220580 
. 221079 
. 221578 
.222078 

0. 222578 



D. 1" 



8. 15 
8. 13 
8.15 
8.15 
8. 17 
8. 15 
8. 17 
8. 17 
8. 17 
8.17 

8. 17 
8. 18 
8. 18 
8. 18 
8. 18 
8. 18 
8.20 
8. 18 
8.20 
8.20 

8.20 
8.22 
8.22 
8.20 
8.22 
8.23 
8.22 
8.23 
8.22 
8.23 

8.23 
8. 25 
8.23 
8.25 
8. 25 
8. 25 
8. 25 
8.27 
8.27 
8.25 

8.28 
8. 27 
8. 27 
8.28 
8.28 
8.28 
8.28 
8.30 
8.28 
8.30 

8.30 
8. 32 
8.30 
8.32 
8. 32 
8. 32 
8.32 
8.32 
8.33 
8.33 
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68° 


69° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 796153 
. 796341 
. 796528 
. 796715 
.796902 

9. 797089 
. 797276 
. 797463 
. 797650 
. 797837 


3. 13 
3. 12 
3. 12 
3.12 
3. 12 
3. 12 
3. 12 

9 1 o 

3. 12 
3. 10 


0. 222578 
. 223078 
. 223578 
. 224079 
. 224579 

0. 225080 
.225581 
.226083 
.226584 
.227086 


8.33 
8. 33 
8. 35 
8.33 
8. 35 
8. 35 
8. 37 

Q 9£ 
O. OO 

8. 37 
8. 37 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 807286 
. 807470 
.807654 
.807837 
. 808021 

9. 808204 
.808388 
. 808571 
. 808755 
. 808938 


3.07 
3.07 
3.05 
3. 07 
3.05 
3.07 
3.05 

9 A7 

3.05 
3.05 


0. 252957 
. 253470 
. 253983 
. 254497 
.255010 

0. 255524 
. 256039 
.256553 
. 257068 
.257582 


8.55 
8.55 
8.57 
8.53 
8.57 
8.58 
8. 57 

0. Oo 

8. 57 
8.60 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 798023 
. 798210 
. 798397 
.798583 
. 798770 

9. 798956 
. 799142 
. 799329 
. 799515 
. 799701 


3. 12 
3. 12 
3. 10 
3. 12 
3. 10 
3. 10 
3. 12 

9 1 A 

3. 10 
3. 10 


0. 227588 
.228090 
.228592 
.229095 
. 229598 

0. 230101 
.230604 
.231107 
.231611 
. 232115 


8. 37 
8.37 
8.38 
8. 38 
8.38 
8. 38 
8. 38 

O A A 

8. 40 
8. 40 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 809121 
.809305 
.809488 
.809671 
.809854 

9. 810037 
.810220 
. 810403 
. 810585 
. 810768 


3.07 
3.05 
3.05 
3.05 
3.05 
3.05 
3.05 

9 A9 

3.05 
3.05 


0. 258098 
.258613 
. 259129 
.259644 
.260160 

0. 260677 
. 261193 
261710 
.262227 
. 262744 


8.58 
8.60 
8.58 
8.60 
8. 62 
8.60 
8. 62 
8 62 
8.62 
8. 63 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 799887 
.800074 
.800260 
.800446 
.800631 

9. 800817 
.801003 
.801189 
. 801375 
.801560 


3. 12 
3. 10 
3. 10 
3.08 
3. 10 
3. 10 
3. 10 
o in 

3.08 
3. 10 


0. 232619 
.233123 
.233627 
. 234132 
. 234637 

0. 235142 
.235674 
. 236153 
.236658 
. 237164 


8. 40 
8.40 
8. 42 
8. 42 
8.42 
8.42 
8.43 

Q AO 

8. 43 
8.43 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 810951 
. 811134 
.811316 
.811499 
. 811681 

9. 811864 
. 812046 
. 812228 
. 812410 
. 812593 


3.05 
3.03 
3.05 
3.03 
3.05 
3.03 
3.03 

9 A9 

3.05 
3.03 


0. 263262 
. 263779 
.264297 
. 264815 
.265334 

0. 265853 
.266371 
.266891 
. 267410 
. 267930 


8. 62 
8.63 
8. 63 
8. 65 
8. 65 
8.63 
8. 67 

O. DO 

8. 67 
8. 65 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 801746 
. 801931 
. 802117 
.802302 
. 802487 

9. 802673 
.802858 
.803043 
. 803228 
.803413 


3.08 
3. 10 
3.08 
3.08 
3. 10 
3.08 
3.08 

o no 

o. Uo 
3.08 
3.08 


0. 237670 
. 238177 
.238683 
.239190 
.239697 

0.240204 
. 240712 
. 241219 
. 241727 
.242235 


8. 45 
8.43 
8. 45 
8. 45 
8. 45 
8. 47 
8.45 

O A1 

8.47 
8. 48 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 812775 
.812957 
.813139 
.813321 
. 813503 

9. 813685 
.813866 
.814048 
. 814230 
.814411 


3.03 
3.03 
3.03 
3.03 
3.03 
3.02 
3.03 

9 AO 

3.02 
3.03 


0. 268449 
. 268970 
.269490 
.270011 
. 270531 

0. 271052 
. 271574 
. 272095 
.272617 
. 273139 


8.68 
8.67 
8.68 
8. 67 
8.68 
8.70 
8.68 

O *7A 
O. 7U 

8. 70 
8. 72 


40 
41 
42 
43 
44 
45 
46 
4/ 
48 

AQ 


9. 803598 
.803783 
.803968 
.804153 
. 804338 

9. 804522 
. 804707 
. 804892 
. 805076 


3.08 
3.08 
3.08 
3.08 
3.07 
3.08 
3.08 
3.07 
3.08 
3.07 


0. 242744 
.243252 
. 243761 
. 244270 
. 244779 

0. 245289 
. 245798 
. 246308 
. 246818 

047QOQ 


8.47 
8. 48 
8. 48 
8. 48 
8.50 
8. 48 
8.50 
8.50 
8. 52 
8.50 


40 
41 
42 
43 
44 
45 
46 
47 
48 

4Q 


9. 814593 
. 814775 
.814956 
. 815137 
. 815319 

9. 815500 
. 815681 
. 815862 
. 816044 

Q1AOOK 


3.03 
3.02 
3.02 
3.03 
3.02 
3.02 
3.02 
3.03 
3.02 
3.02 


0. 273662 
.274184 
. 274707 
275230 
. 275753 

0. 276277 
. 276801 
. 277325 
.277849 
070074, 


8. 70 
8. 72 
8. 72 
8. 72 
8. 73 
8. 73 
8.73 
8. 73 
8.75 
8. 75 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 805445 
.805629 
. 805814 
.805998 
. 806182 

9. 806366 
.806550 
. 806734 
.806918 
. 807102 

9. 807286 


3.07 
3.08 
3.07 
3.07 
3.07 
3.07 
3.07 
3. 07 
3.07 
3. 07 


0. 247839 
.248350 
.248861 
. 249372 
. 249883 

0. 250395 
.250907 
. 251419 
. 251932 
.252444 

0. 252957 


8. 52 
8. 52 
8. 52 
8. 52 
8.53 
8.53 
8.53 
8.55 
8.53 
8. 55 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 816406 
. 816587 
. 816767 
. 816948 
.817129 

9. 817310 
. 817490 
. 817671 
. 817852 
. 818032 

9. 818213 


3.02 
3.00 
3.02 
3.02 
3.02 
3.00 
3.02 
3.02 
3.00 
3.02 


0. 278899 
. 279424 
.279949 
.280475 
. 281000 

0. 281527 
.282053 
. 282580 
.283106 
.283634 

0. 284161 


8. 75 
8. 75 
8.77 
8. 75 
8. 78 
8.77 
8. 78 
8. 77 
8.80 
8.78 
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70° 



M. 



0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 



40 
41 

42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Vers. 



9. 818213 
.818393 
. 818573 
. 818754 
.818934 

9.819114 
.819294 
.819474 
.819654 
.819834 

9. 820014 
. 820194 
. 820374 
.820553 
.820733 

9. 820913 
. 821092 
.821272 
. 821451 
. 821631 

9. 821810 
. 821989 
. 822168 
.822348 
.822527 

9. 822706 
.822885 
.823064 
.823243 
.823421 

9. 823600 
. 823779 
. 823958 
. 824136 
. 824315 

9. 824493 
. 824672 
.824850 
.825028 
. 825207 

9. 825384 
.825563 
. 825741 
. 825919 
.826097 

9. 826275 
.826453 
.826631 
. 826809 
. 826987 

9. 827164 
. 827342 
. 827519 
. 827697 
. 827874 

9. 828052 
.828229 
.828406 
.828584 
. 828761 

9. 828938 



D. 1' 



3.00 
3.00 
3. 02 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
2.98 
3.00 
3.00 
2. 98 
3.00 
2.98 
3.00 
2.98 

2.98 
2. 98 
3.00 
2.98 
2.98 
2. 98 
2.98 
2.98 
2.97 
2.98 

2. 98 
2.98 
2.97 
2. 98 
2. 97 
2.98 
2.97 
2.97 
2.98 
2.97 

2. 97 
2. 97 
2. 97 
2. 97 
2. 97 
2. 97 
2. 97 
2.97 
2. 97 
2. 95 

2. 97 
2. 95 
2. 97 
2. 95 
2. 97 
2. 95 
2. 95 
2. 97 
2. 95 
2. 95 



Exsec. 



0. 284161 



. 285216 
. 285745 
. 286273 
0. 286802 
. 287331 
.287860 
. 288389 
. 288919 

0. 289449 
. 289979 
.290510 
. 291041 
. 291572 

0. 292103 
.292635 
. 293166 



.294231 

0. 294764 
.295296 
.295830 
.296363 
.296897 

0. 297431 
.297965 
.298500 
.299034 
.299570 

0. 300105 
.300641 
.301176 
. 301813 
.302249 

0. 302786 
. 303323 
.303860 
. 304398 
.304936 

0. 305474 
.306012 
.306551 
.307090 
. 307629 

0. 308169 
. 308708 
.309249 
.309789 
. 310330 

0. 310871 
.311412 
.311953 
. 312495 
.313037 

0. 313580 
. 314122 
. 314665 
.315209 
. 315752 

0. 316296 



D. 1" 



8.80 
8. 78 
8. 82 
8.80 
8.82 
8.82 
8. 82 
8. 82 
8. 83 
8.83 

8.83 
8.85 
8.85 
8. 85 
8. 85 
8. 87 
8.85 
8. 87 
8. 88 
8.88 

8.87 
8.90 
8.88 
8.90 
8. 90 
8.90 
8. 92 
8.90 
8. 93 
8. 92 

8.93 
8.92 
8.95 
8.93 
8. 95 
8.95 
8.95 
8.97 
8.97 

8. 97 

8. 97 
8.98 
8.98 
8.98 
9.00 
8.98 
9. 02 
9.00 
9. 02 
9.02 

9.02 

9. 02 
9. 03 
9.03 
9. 05 
9.03 
9. 05 
9. 07 
9. 05 
9. 07 



M. 



Vers. 



9. 828938 
.829115 
.829292 
.829469 
.829646 

9. 829823 
.830000 
. 830177 



.830530 

9.830706 
.830883 
. 831059 
. 831236 
. 831412 

9. 831589 
. 831765 
. 831941 
.832117 
.832293 

9. 832469 
.832645 
. 832821 
.832997 
. 833173 

9.833349 
.833525 
.833700 
. 833876 
. 834051 

9.834227 
.834402 
.834578 
. 834753 
. 834928 

9. 835104 
.835279 
.835454 
.835629 
. 835804 

9. 835979 
.836154 
.836329 
.836504 
.836678 

9. 836853 
.837028 
.837202 
. 837377 
.837551 

9. 837726 
. 837900 
.838075 
. 838249 
.838423 

9. 838597 
. 838771 
. 838945 
.839119 
. 839293 

9. 839467 



71° 



D. 1". 



2.95 
2.95 
2.95 
2.95 
2.95 
2. 95 
2.95 
2. 93 
2.95 
2.93 

2.95 
2.93 
2.95 
2.93 
2.95 
2.93 
2.93 
2.93 
2.93 
2. 93 

2.93 
2.93 
2. 93 
2.93 
2. 93 
2.93 
2. 92 
2.93 
2. 92 
2.93 

2. 92 
2.93 
2. 92 
2. 92 
2.93 
2.92 
2.92 
2.92 
2.92 
2.92 

2.92 
2.92 
2.92 
2.90 
2.92 
2.92 
2.90 
2. 92 
2.90 
2.92 

2.90 
2.92 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 



Exsec. 



0. 316296 
. 316840 
. 317385 
. 317929 
. 318475 

0. 319020 
. 319565 
. 320111 
.320658 
.321204 

0. 321751 
.322298 
.322845 
. 323393 
. 323941 

0. 324489 
.325038 
.325587 
. 326136 
.326686 

0. 327235 
.327786 
.326336 
.328887 
.329438 

0. 329989 
.330541 
. 331093 
. 331645 
.332196 

0. 332750 
.333304 
.333857 
. 334411 
. 334965 

0. 335520 
. 336074 
.336629 
. 337185 
. 337741 

0.338297 
.338853 
. 339410 
. 339967 
.340524 

0. 341082 
. 341640 
. 342198 
. 342756 
. 343315 

0. 343875 
. 344434 
.344994 
. 345554 
.346115 

0. 346676 
. 347237 
. 347798 
.348360 
. 348922 

0. 349485 



D. 1" 



9.07 
9.08 
9.07 
9. 10 
9.08 
9.08 
9. 10 
9.12 
9.10 
9.12 

9.12 
9. 12 
9. 13 
9. 13 
9. 13 
9. 15 
9. 15 
9. 15 
9. 17 
9. 15 

9. 18 
9. 17 
9. 18 
9. 18 
9. 18 
9.20 
9.20 
9.20 
9.22 
9.20 

9.23 
9.22 
9.23 
9.23 
9. 25 
9.23 
9. 25 
9.27 
9.27 
9.27 

9.27 
9.28 
9.28 
9.28 
9.30 
9.30 
9.30 
9.30 
9. 32 
9.33 

9. 32 
9.33 
9.33 
9.35 
9.35 
9. 35 
9. 35 
9.37 
9.37 
9.38 
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72° 


73° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 

49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 839467 
.839641 
.839815 
.839989 
. 840162 

9. 840336 
. 840510 
.840683 
.840857 
. 841030 

9. 841204 
.841377 
.841550 
.841723 
.841896 

9. 842070 
.842243 
. 842416 
.842589 
. 842762 

9. 842934 
.843107 
.843280 
.843453 
.843625 

9. 843798 
.843970 
.844143 
. 844315 
.844488 

9. 844660 
.844832 
.845004 
.845177 
.845349 

9. 845521 
. 845693 
.845865 
.846037 
.846208 

9.846380 
.846552 
. 846724 
.846895 
. 847067 

9. 847238 
. 847410 
.847581 

. crti too 

.847924 

9.848095 
.848267 
.848438 
.848609 
.848780 

9.848951 
.849122 
.849293 
.849464 
.849634 

9.849805 


2.90 
2.90 
2.90 
2.88 
2.90 
2.90 
2.88 
2.90 
2.88 
2.90 

2.88 
2.88 
2.88 
2.88 
2.90 
2.88 
2.88 
2.88 
2.88 
2.87 

2.88 
2.88 
2.88 
2.87 
2.88 
2.87 
2.88 
2.87 
2.88 
2.87 

2.87 
2.87 
2.88 
2.87 
2.87 
2.87 
2.87 
2.87 
2.85 
2.87 

2.87 
2. 87 
2.85 
2.87 
2.85 
2.87 
2. 85 
2.87 
2.85 
2.85 

2.87 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.83 
2. 85 


0. 349485 
.350048 
.350611 
.351175 
.351738 

0.352303 
.352867 
. 353432 
.353997 
.354563 

0.355129 
.355695 
.356261 
.356828 
.357395 

0. 357963 
.358531 
.359099 
.359668 
.360237 

0. 360806 
.361376 
. 361946 
.362516 
. 363087 

0. 363658 
.364229 
.364801 
.365373 
.365945 

0. 366518 
.367091 
.367665 
.368239 
.368813 

0.369387 
.369962 
.370538 
. 371113 
. 371689 

0. 372266 
.372842 
. 373419 
. 373997 
. 374575 

0. 375153 
. 375731 
. 376310 

. 377469 

0. 378049 
. 378630 
. 379210 
. 379792 
.380373 

0. 380955 
.381537 
.382120 
.382703 
.383286 

0. 383870 


9.38 
9.38 
9.40 
9. 38 
9. 42 
9. 40 
9. 42 
9.42 
9. 43 
9. 43 

9. 43 
9. 43 
9.45 
9. 45 
9. 47 
9. 47 
9.47 
9.48 
9.48 
9.48 

9.50 
9.50 
9.50 
9.52 
9. 52 
9.52 
9.53 
9.53 
9.53 
9.55 

9. 55 
9.57 
9. 57 
9. 57 
9. 57 
9.58 
9.60 
9.58 
9.60 
9.62 

9.60 
9.62 
9.63 
9.63 
9.63 
9.63 
9.65 
9. 67 
9.65 
9. 67 

9.68 
9.67 
9.70 
9.68 
9.70 
9.70 
9.72 
9. 72 
9.72 
9.73 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 

42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.849805 
.849976 
. 850147 
.850317 
.850488 

9.850658 
.850829 
.850999 
.851169 
.851340 

9.851510 
.851680 
.851850 
.852020 
. 852190 

9.852360 
.852530 
.852700 
.852870 
.853040 

9.853209 
.853379 
.853549 
.853718 
.853888 

9. 854057 
.854227 
.854396 
. 854565 
.854735 

9.854904 
.855073 
. 855242 
.855411 
.855580 

9.855749 
.855918 
.856087 
.856255 
.856424 

9. 856593 
. 856762 
. 856930 
.857099 
. 857267 

9.857436 
. 857604 
. 857772 
. 857941 
1858109 

9. 858277 
.858445 
.858613 
. 858781 
.858949 

9.859117 
.859285 
.859453 
. 859621 
. 859788 

9. 859956 


2.85 
2. 85 
2.83 
2.85 
2.83 
2.85 
2.83 
2.83 
2.85 
2.83 

2.83 
2.83 
2.83 
2.83 
2.83 
2.83 
2.83 
2.83 
2.83 
2.82 

2.83 
2.83 
2.82 
2.83 
2.82 
2.83 
2.82 
2. 82 
2.83 
2. 82 

2.82 
2.82 
2.82 
2.82 
2.82 
2. 82 
2.82 
2.80 
2.82 
2.82 

2.82 
2.80 
2.82 
2.80 
2. 82 
2.80 
2.80 
2.82 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.78 
2.80 


0.383870 
.384454 
.385038 
.385623 
.386209 

0. 386794 
.387380 
.387967 
.388554 
. 389141 

0. 389728 
. 390316 
.390905 
. 391493 
. 392082 

0. 392672 
.393262 
.393852 
.394443 
.395034 

0.395625 
. 396217 
.396809 
. 397402 
. 397995 

0. 398589 
. 399182 
.399777 
.400371 
.400966 

0.401562 
.402158 
.402754 
.403351 
.403948 

0.404545 
. 405143 
.405742 
.406340 
.406939 

0. 407539 
.408139 
.408739 
.409340 
.409941 

0. 410543 
. 411145 
. 411747 
.412350 
'.412954 

0. 413557 
.414161 
. 414766 
.415371 
.415976 

0.416582 
.417189 
.417795 
.418402 
.419010 

0. 419618 


9.73 
9.73 
9.75 
9. 77 
9.75 
9.77 
9.78 
9.78 
9.78 
9.78 

9.80 
9.82 
9.80 
9.82 
9.83 
9.83 
9.83 
9.85 
9.85 
9.85 

9. 87 
9.87 
9.88 
9.88 
9.90 
9.88 
9.92 
9.90 
9.92 
9.93 

9.93 
9.93 
9. 95 
9.95 
9. 95 
9. 97 
9.98 
9. 97 
9.98 
10.00 

10.00 
10.00 
10. 02 
10. 02 
10.03 
10.03 
10. 03 
10. 05 
10. 07 
10. 05 

10.07 
10.08 
10.08 
10. 08 
10. 10 
10.12 
10. 10 
10.12 
10.13 
10. 13 
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74° i 


75° 


M. 


Vers. 


D. 1". 


Exsoc. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsee. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 

8 
0 


9. 859956 
.860124 
.860291 
.860459 
.860626 

9.860794 
.860961 
. 861128 
! 861296 
. 861463 


2.80 
2.78 
2.80 
2.78 
2.80 
2.78 
2.78 
2.80 
2.78 
2.78 


0. 419618 
.420226 
.420835 
. 421445 
.422054 

0. 422664 
.423275 
. 423886 
! 424498 
.425110 


10.13 
10.15 
10. 17 
10. 15 
10.17 
10.18 
10. 18 
10.20 
10.20 
10. 20 


0 

1 
2 
3 
4 
5 
6 
7 

8 
9 


9.869924 
.870089 
.870253 
.870418 
. 870582 

9. 870747 
.870911 
871076 
'. 871240 
. 871404 


2. 75 
2.73 
2. 75 
2. 73 
2. 75 
2.73 
2. 75 
2. 73 
2. 73 
2. 73 


0. 456928 
.457564 
.458201 
. 458839 
. 459476 

0. 460115 
. 460754 

. 462033 
. 462673 


10.60 
10. 62 
10.63 
10. 62 
10.65 
10. 65 
10. 65 
10.67 
10.67 
10.68 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 861630 
. 861797 
.861964 
. 862131 
.862298 

9. 862465 
.862632 
862799 
.862965 
. 863132 


2.78 
2.78 
2.78 
2.78 
2.78 
2.78 
2.78 
2. 77 
2.78 
2.78 


0. 425722 
.426335 
. 426948 
.427562 
. 428176 

0. 428790 
.429406 
430021 
! 430637 
.431253 


10.22 
10. 22 
10.23 
10.23 
10.23 
10.27 
10.25 
10.27 
10.27 
10.28 


10 

11 
12 
13 
14 
15 
16 

17 

18 
19 


9. 871568 
. 871732 
. 871896 
.872060 
.872224 

9. 872388 
.872552 
. 872716 
! 872880 
.873043 


2.73 
2.73 
2. 73 
2. 73 
2. 73 
2.73 
2. 73 
2. 73 
2. 72 
2.73 


0. 463314 
. 463956 
. 464598 
.465240 
. 465883 

0. 466527 
. 467171 

4.A7R1 f\ 

.468460 
. 469106 


10.70 
10.70 
10.70 
10. 72 
10.73 
10. 73 
10.73 
10. 75 
10. 77 
10. 77 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9.863299 
.863465 
. 863632 
.863799 
.863965 

9. 864131 
.864298 
. 864464 
! 864630 
.864797 


2.77 
2.78 
2.78 
2.77 
2.77 
2.78 
2. 77 
2.77 
2.78 
2.77 


0. 431870 
.432488 
. 433105 
. 433724 
. 434342 

0. 434961 
. 435581 
. 436201 
! 436821 
. 437442 


10.30 
10.28 
10.32 
10.30 
10. 32 
10.33 
10. 33 
10.33 
10.35 
10.37 


20 

21 
22 
23 
24 
25 
26 
97 

28 
29 


9.873207 
. 873371 
.873534 
.873698 
. 873861 

9. 874025 
. 874188 
. 874351 
! 874515 
. 874678 


2. 73 
2. 72 
2.73 
2. 72 
2.73 
2.72 
2.72 
2.73 
2. 72 
2.72 


0. 469752 
. 470398 
.471045 
. 471693 
. 472341 

0. 472990 
.473639 

174.900 

. 474939 
. 475590 


10.77 
10.78 
10.80 
10.80 
10.82 
10. 82 
10.83 
10.83 
10.85 
10.87 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 


9.864963 
.865129 
.865295 
. 865461 
. 865627 

9. 865793 
.865959 
. 866124 
! 866290 
.866456 


2.77 
2.77 
2.77 
2.77 
2. 77 
2.77 
2.75 
2. 77 
2.77 
2.77 


0. 438064 
.438686 
. 439308 
. 439931 
. 440554 

0.441178 
. 441802 
. 442427 
'. 443052 
. 443678 


10.37 
10. 37 
10. 38 
10.38 
10. 40 
10. 40 
10. 42 
10. 42 
10. 43 
10. 43 


30 

31 
32 
33 
34 
35 
36 

^17 

38 
39 


9.874841 
.875004 
.875167 
. 875330 
. 875493 

9.875656 
.875819 

• Of Off Oil 

.876145 
.876308 


2. 72 
2.72 
2. 72 
2.72 
2. 72 
2.72 
2.72 
2.72 
2. 72 
2.70 


0. 476242 
. 476893 
. 477546 
.478199 
.478852 

0. 479506 
.480161 

.481472 
. 482128 


10.85 
10.88 
10.88 
10.88 
10.90 
10.92 
10.92 
10.93 
10.93 
10.95 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9.866622 
.866787 
.866953 
.867118 
. 867284 

9. 867449 
. 867614 
.867780 
.867945 
.868110 


2.75 
2.77 
2.75 
2. 77 
2.75 
2.75 
2. 77 
2.75 
2.75 
2.75 


0. 444304 
. 444931 
.445558 
. 446185 
. 446813 

0. 447442 
. 448071 
. 448700 
. 449330 
. 449961 


10. 45 
10.45 
10.45 
10.47 
10.48 
10. 48 
10.48 
10.50 
10. 52 
10. 52 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 876470 
.876633 
.876796 
. 876958 
. 877121 

9. 877283 
. 877445 
. 877608 
.877770 
. 877932 


2. 72 
2. 72 
2.70 
2. 72 
2. 70 
2.70 
2. 72 
2.70 
2. 70 
2.72 


0. 482785 
. 483442 
.484100 
. 484759 
.485418 

0. 486077 
. 486738 
. 487398 
.488059 
. 488721 


10. 95 
10.97 
10.98 
10.98 
10. 98 
11.02 
11.00 
11.02 
11 03 
ll!05 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.868275 
.868480 
.868606 
.868771 
. 868936 

9.869100 
. 869265 
. S69430 
. 869595 
. 869760 

9. 869924 


2.75 
2. 77 
2.75 
2.75 
2.73 
2.75 
2.75 
2. 75 
2. 75 
2.73 


0. 450592 
.451223 
. 451855 
. 452487 
.453120 

0. 453754 
. 454388 
. 455022 
. 455657 
. 456292 

0. 456928 


10. 52 
10.53 
10.53 
10.55 
10. 57 
10. 57 
10.57 
10. 58 
10.58 
10.60 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 878095 
.878257 
.878419 
.878581 
.878743 

9. 878905 
. 879067 
.879229 
. 879390 
.879552 

9. 879714 


2.70 
2. 70 
2.70 
2.70 
2.70 
2. 70 
2.70 
2.68 
2.70 
2.70 


0. 489384 
.490047 
. 490710 
. 491374 
.492039 

0. 492704 
. 493370 
. 494036 
. 494703 
. 495371 

0. 496039 


11.05 
11.05 
11.07 
11.08 
11.08 
11. 10 
11. 10 
11. 12 
11. 13 
11. 13 
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76° 


77° 


JYL. 


vers. 


T^v Iff 


Exsec. 


JJ. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 

2 
3 
4 
5 

1 6 
7 

c 
o 

9 


9. 879714 
. 879876 
.880037 
.880199 
.880360 

9. 880522 
.880683 
.880845 

OQ1 AAA 

. 80IOO0 
.881167 


2.70 
2.68 
2.70 
2.68 
2.70 
2.68 
2.70 
2.68 
2.68 
2.68 


0. 496039 
. 496707 
. 497377 
.498047 
. 498717 

0.499388 
.500060 
.500732 
. 501405 
.502078 


11.13 
11. 17 
11. 17 
11. 17 
11.18 
11.20 
11.20 
11.22 
11.22 
11.23 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 


9. 889329 
.889488 
.889647 
.889805 
.889964 

9. 890123 
.890281 
.890440 
. 890598 
.890757 


2.65 
2.65 
2.63 
2.65 
2.65 
2.63 
2.65 
2.63 
2.65 
2.63 


0. 537241 
. 537947 
.538654 
. 539362 
.540071 

0. 540780 
.541490 
.542200 
. 542911 
.543623 


11.77 
11.78 
11.80 
11.82 
11.82 
11.83 
11.83 
11.85 
11.87 
11.88 


10 

11 
12 
13 
14 
15 
16 
17 

1 Q 

1© 
19 


9.881328 
.881490 
.881651 
. 881812 
. 881973 

9.882134 
.882295 
.882456 

OOOC1 *t 

. 88zol7 
.882777 


2.70 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.67 
2.68 


0. 502752 
.503426 
. 504102 
. 504777 
.505454 

0. 506131 
.506808 
.507486 
. 508165 
.508844 


11.23 
11.27 
11.25 
11.28 
11.28 
11.28 
11.30 
11.32 
11.32 
11.33 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 890915 
.891073 
. 891232 
. 891390 
. 891548 

9. 891706 
.891864 
.892022 
. 892180 
.892338 


2.63 
2.65 
2.63 
2.63 
2.63 
2. 63 
2.63 
2.63 
2.63 
2.63 


0. 544336 
. 545049 
.545763 
.546477 
. 547193 

0. 547909 
.548626 
.549343 
. 550061 
. 550780 


11.88 
11.90 
11.90 
11.93 
11.93 
11.95 
11.95 
11.97 
11.98 
12.00 


20 

21 
22 
23 
24 
25 
26 
27 
£6 
29 


9.882938 
.883099 
.883260 
.883420 
.883581 

9. 883741 
.883902 
.884062 
. 884223 
.884383 


2.68 
2.68 
2.67 
2.68 
2.67 
2.68 
2. 67 
2.68 
2.67 
2.67 


0. 509524 
. 510205 
. 510886 
. 511568 
.512250 

0. 512933 
. 513617 
. 514301 
. 514986 
. 515672 


11.35 
11.35 
11. 37 
11. 37 
11.38 
11.40 
11.40 
11.42 
11.43 
11.43 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 892496 
.892654 
. 892812 
.892969 
.893127 

9. 893285 
. 893442 
.893600 
. 893758 
.893915 


2.63 
2.63 
2. 62 
2.63 
2.63 
2.62 
2.63 
2.63 
2.62 
2.62 


0. 551500 
.552220 
. 552941 
.553663 
.554385 

0. 555109 
.555833 
. 556557 
. 557283 
.558009 


12.00 
12. 02 
12.03 
12.03 
12.07 
12.07 
12.07 
12. 10 
12. 10 
12. 12 


30 

31 
32 
33 
34 
35 
36 
37 
oo 
39 


9.884543 
.884703 
.884864 
. 885024 
. 885184 

9.885344 
.885504 
.885664 

QQKQOA 

. o85o24 
.885983 


2.67 
2.68 
2.67 
2.67 
2. 67 
2.67 
2.67 
2.67 
2.65 
2.67 


0. 516358 
. 517045 
. 517732 
.518420 
. 519109 

0. 519798 
.520488 
. 521179 

rni ota 

. 521870 
. 522562 


11. 45 
11.45 
11.47 
11.48 
11.48 
11.50 
11. 52 
11.52 
11.53 
11.53 


30 

31 

32 

33 

34 

35 

36 

37 
oo 
03 

39 


9. 894072 
.894230 
.894387 
.894544 
. 894702 

9. 894859 
. 895016 
. 895173 
. 895330 
.895487 


2.63 
2.62 
2.62 
2.63 
2.62 
2.62 
2. 62 
2.62 
2.62 
2.62 


0. 558736 
.559463 
.560192 
.560921 
. 561651 

0. 562381 
. 563113 
.563845 
. 564577 
.565311 


12. 12 
12. 15 
12. 15 
12. 17 
12. 17 
12.20 
12.20 
12.20 
12.23 
12.23 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 886143 
.886303 
. 886463 
.886622 
. 886782 

9. 886941 
. 887101 
.887260 
.887420 
. 887679 


2.67 
2.67 
2. 65 
2.67 
2.65 
2. 67 
2.65 
2.67 
2.65 

I. 0/ 


0.523254 
. 523947 
. 524641 
. 525335 
. 526030 

0. 526726 
. 527423 
. 528120 
. 528817 
. 529516 


11.55 
11.57 
11.57 
11. 58 
11.60 
11.62 
11. 62 
11.62 
11.65 

11. DO 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9.895644 
.895801 
.895958 
.896115 
.896272 

9.896428 
.896585 
. 896742 
.896898 
.897055 


2.62 
2.62 
2. 62 
2. 62 
2.60 
2. 62 
2. 62 
2.60 
2.62 

O AA 


0. 566045 
.566781 
. 567516 
.568253 
.568990 

0. 569729 
.570468 
. 571207 
. 571948 
. 572689 


12.27 
12.25 
12.28 
12. 28 
12. 32 
12. 32 
12. 32 
12. 35 
12. 35 
12. 37 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

: 


9. 887739 
.887898 
. 888057 
. 888216 
.888375 

9. 888534 
.888693 
.888852 
.889011 
. 889170 

9. 889329 


2.65 
2.65 
2.65 
2.65 
2. 65 
2. 65 
2. 65 
2.65 
2. 65 
2.65 


0. 530215 
.530914 
. 531614 
. 532315 
. 533017 

0. 533719 
. 534422 
. 535126 
. 535830 
. 536535 

0. 537241 


11.65 
11. 67 
11.68 
11. 70 
11.70 
11.72 
11.73 
11.73 
11.75 
11.77 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.897211 
.897368 
.897524 
.897680 
.897837 

9. 897993 
.898149 
.898305 
.898461 
.898618 

9. 898774 


2.62 
2.60 
2.60 
2. 62 
2.60 
2.60 
2.60 
2.60 
2.62 
2.60 


0. 573431 
. 574174 
. 574917 
. 575662 
. 576407 

0. 577153 
.577900 
. 578647 
. 579396 
. 580145 

0. 580895 


12. 38 
12.38 
12. 42 
12.42 
12. 43 
12. 45 
12. 45 
12.48 
12. 48 
12.50 
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78° 


79° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.898774 
.898930 
.899086 
.899241 
.899397 

9.899553 
.899709 
.899865 
.900020 
.900176 


2.60 
2.60 
2.58 
2.60 
2.60 
2.60 
2.60 
2. 58 
2.60 
2.58 


0. 580895 
. 581645 
.582397 
.583149 
.583903 

0. 584657 
.685411 
. 586167 
.586923 
. 587681 


12.50 
12.53 
12.53 
12. 57 
12. 57 
12. 57 
12.60 
12. 60 
12.63 
12.63 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.908051 
.908204 
.908357 
.908511 
.908664 

9. 908817 
.908970 
.909123 
.909276 
.909428 


2.55 
2.55 
2. 57 
2.55 
2. 55 
2.55 
2.55 
2. 55 
2.53 
2.55 


0. 627462 
.628266 
.629060 
.629866 
.630673 

0. 631480 
.632289 
.633098 
.633909 
.634720 


13.40 
13.40 
13.43 
13. 45 
13. 45 
13.48 
13.48 
13. 52 
13. 52 
13.55 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 900331 
.900487 
.900642 
.900798 
.900953 

9.901108 
.901264 
. 901419 
. 901574 
.901729 


2.60 
2.58 
2.60 
2.58 
2.58 
2.60 
2.58 
2. 58 
2.58 
2.68 


0.588439 
.589198 
.589957 
.590718 
. 591479 

0.592242 
.593005 
. 593769 
.594533 
.595299 


12.65 
12. 65 
12.68 
12.68 
12.72 
12. 72 
12.73 
12. 73 
12. 77 
12.78 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9.909681 
.909734 
.909887 
.910039 
. 910192 

9. 910345 
. 910497 
.910650 
.910802 
.910966 


2. 55 
2.55 
2.53 
2.55 
2.55 
2.53 
2.55 
2. 53 
2.55 
2.53 


0. 635533 
.636346 
. 637161 
. 637976 
.638792 

0. 639610 
.640428 
.641248 
.642068 
.642890 


13.55 
13.58 
13.58 
13.60 
13.63 
13.63 
13.67 
13. 67 
13. 70 
13. 72 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 901884 
.902040 
. 902195 
.902350 
.902504 

9. 902659 
.902814 
.902969 
.903124 
.903278 


2.60 
2.58 
2.68 
2. 57 
2.58 
2.58 
2.58 
2. 58 
2. 57 
2.58 


0.596066 
.596833 
. 597601 
.598370 
.599140 

0. 599911 
.600682 
.601455 
.602228 
.603003 


12.78 
12.80 
12.82 
12.83 
12.85 
12.85 
12.88 
12. 88 
12.92 
12. 92 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9.911107 
.911259 
.911412 
.911564 
.911716 

9.911868 
.912020 
. 912172 
.912324 
.912476 


2.63 
2.55 
2.53 
2.53 
2.53 
2.53 
2.53 
2. 53 
2.53 
2.53 


0.643713 
.644536 
.645361 
.646186 
.647013 

0. 647841 
.648670 
.649499 
.660330 
. 651162 


13. 72 
13. 75 
13. 75 
13.78 
13.80 
13. 82 
13.82 
13. 85 
13.87 
13.88 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9.903433 
.903588 
.903742 
.903897 
.904051 

9.904206 
.904360 
.904514 
.904668 
.904823 


2.58 
2.57 
2.58 
2.57 
2.58 
2. 57 
2.57 
2. 57 
2.68 
2.57 


0. 603778 
.604554 
.605331 
.606108 
.606887 

0.607667 
.608447 
.609228 
.610010 
.610794 


12.93 
12. 95 
12.95 
12.98 
13.00 
13.00 
13.02 
13. 03 
13. 07 
13. 07 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 912628 
.912780 
. 912932 
.913084 
.913235 

9. 913387 
.913539 
.913690 
.913842 
.913993 


2.53 
2.53 
2.53 
2.52 
2.53 
2.53 
2. 52 
2. 53 
2.52 
2.53 


0. 661995 
.662829 
.663664 
.654501 
.665338 

0. 656176 
.657016 
.657856 
.668698 
.669540 


13.90 
13.92 
13. 95 
13.95 
13. 97 
14.00 
14.00 
14.03 
14.03 
14.07 


40 
41 
42 
43 
44 
45 
46 
47 
48 


9. 904977 
. 905131 
.905285 
.905439 
.905593 

9. 905747 
.905901 
.906055 
.906209 
. yuooOo 


2.57 
2.57 
2.57 
2.57 
2. 57 
2.57 
2.57 
2.57 
2.57 
2.55 


0.611578 
.612363 
.613148 
.613935 
.614723 

0.615511 
.616301 
.617091 
.617883 

at QATK 


13.08 
13.08 
13. 12 
13. 13 
13. 13 
13. 17 
13.17 
13.20 
13.20 
13.22 


40 

41 
42 
43 
44 
45 
46 
47 
48 

AQ 


9. 914145 
.914296 
.914448 
.914599 
. 914750 

9. 914902 
.915053 
.915204 
.915355 
. 916606 


2.52 
2.53 
2.52 
2.52 
2.53 
2.52 
2.52 
2.52 
2. 52 
2.52 


0.660384 
.661229 
.662075 
.662922 
.663770 

0. 664619 
.665470 
.666321 
. 667174 
. oooOJo 


14.08 
14. 10 
14. 12 
14. 13 
14. 15 
14. 18 
14. 18 
14. 22 
14.23 
14.26 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
GO 


9. 906516 
.906670 
.906824 
.906977 
.907131 

9. 907284 
.907438 
.907591 
.907744 
.907898 

9.908051 


2.57 
2.57 
2.55 
2.57 
2.55 
2.57 
2.55 
2.65 
2.57 
2.55 


0.619468 
.620262 
.621057 
.621863 
.622650 

0. 623448 
.624247 
.625047 
.625848 
.626650 

0. 627452 


13.23 
13.25 
13. 27 
13.28 
13.30 
13. 32 
13.33 
13. 35 
13.37 
13. 37 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.915657 
.915808 
.915959 
.916110 
. 916261 

9. 916412 
.916562 
.916713 
.916864 
.917014 

9. 917165 


2. 52 
2.52 
2.52 
2. 52 
2.52 
2.50 
2.52 
2.52 
2.50 
2.52 


0.668883 
.669739 
.670596 
.671454 
. 672314 

0.673174 
.674036 
. 674899 
.675763 
.676628 

0.677495 


14.27 
14.28 
14.30 
14.33 
14.33 
14. 37 
14. 38 
14.40 
14.42 
14.45 
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M. 



0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Vers. 



9. 917165 
. 917316 
.917466 
.917616 
. 917767 

9. 917917 
.918068 
. 918218 
.918368 
. 918518 

9. 918668 
. 918818 



.919118 
.919268 
9. 919418 
.919568 
. 919718 
.919868 
.920018 

9. 920167 
.920317 
.920466 
.920616 
.920766 

9.920915 
.921064 
. 921214 
. 921363 
.921512 

9. 921662 
. 921811 
.921960 
. 922109 
.922258 

9. 922407 
.922556 
.922705 
.922854 
.923003 

9. 923152 
.923301 
.923449 
.923598 
. 923747 

9. 923895 
.924044 
. 924192 
.924341 
.924489 

9.924637 
.924786 
.924934 
.925082 
.925231 

9.925379 
.925527 
.925675 
.925823 
.925971 

9. 926119 



80° 



D. 1". 



2. 52 
2.50 
2.50 
2.52 
2.50 
2. 52 
2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.48 

2.50 
2.48 
2.50 
2.50 
2. 48 
2.48 
2.50 
2.48 
2.48 
2.50 

2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 

2.48 
2.47 
2.48 
2.48 
2.47 
2.48 
2.47 
2.48 
2.47 
2.47 

2.48 
2. 47 
2.47 
2.48 
2.47 
2. 47 
2.47 
2.47 
2.47 
2.47 



Exsec. 



0. 677495 
.678362 
. 679231 
.680101 
.680972 

0. 681845 
. 682718 
.683593 
.684469 
.685346 

0.686224 
.687104 
.687985 



D. 1" 



. 689750 
0.690634 
.691520 
. 692407 
. 693295 
. 694185 

0. 695075 
.695967 
.696861 
. 697755 
.698651 

0. 699548 
.700446 
. 701346 
.702247 
. 703149 

0. 704052 
. 704957 
.705863 
. 706771 
.707680 

0. 708590 
.709501 
. 710414 
.711328 
.712243 

0. 713160 
. 714078 
. 714998 
. 715919 
.716841 

0. 717764 
.718689 
. 719616 
.720543 
. 721472 

0.722403 
.723335 
.724268 
.725203 
. 726139 

0. 727077 
.728016 
.728956 
. 729898 
. 730842 

0. 731786 



14. 45 
14.48 
14.50 
14. 52 
14.55 
14. 55 
14.58 
14.60 
14. 62 
14.63 

14. 67 
14.68 
14.70 

14. 72 
14.73 
14.77 
14.78 
14.80 
14.83 
14.83 

14. 87 
14.90 
14.90 
14.93 
14. 95 
14.97 
15.00 
15. 02 
15. 03 
15.05 

15.08 
15. 10 
15. 13 
15. 15 
15. 17 
15. 18 
15.22 
15.23 
15.25 
15.28 

15.30 
15.33 

15. 35 
15. 37 
15.38 
15. 42 
15. 45 
15. 45 
15. 48 
15. 52 

15.53 
15. 55 
15.58 
15.60 
15.63 
15.65 
15. 67 
15.70 
15. 73 
15.73 



81° 



M. 



Vers. 



9. 926119 
.926267 
.926415 
.926562 
. 926710 

9. 926858 
.927006 
. 927153 
.927301 
.927448 

9. 927596 
.927743 
. 927891 
.928038 
.928185 

9. 928333 
.928480 
.928627 
. 928774 
. 928921 

9.929068 
.929215 
. 929362 
.929509 
.929656 

9. 929803 
.929950 
.930097 
.930243 
.930390 

9. 930537 
.930683 
. 930830 
.930976 
.931123 

9. 931269 
. 931416 
.931562 
. 931708 
.931855 

9. 932001 
. 932147 
.932293 
. 932439 
.932585 

9. 932731 
. 932877 
.933023 
. 933169 
.933315 

9. 933460 
.933606 
.933752 
.933897 
. 934043 

9.934189 
. 934334 
.934480 
. 934625 
. 934770 

9. 934916 



D. 1" 



2. 47 
2.47 
2. 45 
2. 47 
2. 47 
2.47 
2. 45 
2. 47 
2. 45 
2. 47 

2.45 
2.47 
2. 45 
2. 45 
2. 47 
2. 45 
2. 45 
2. 45 
2.45 
2.45 

2.45 
2.45 
2. 45 
2. 45 
2. 45 
2.45 
2. 45 
2.43 
2.45 
2.45 

2.43 
2.45 
2.43 
2. 45 
2.43 
2. 45 
2.43 
2.43 
2.45 
2.43 

2.43 
2.43 
2.43 
2. 43 
2. 43 
2. 43 
2. 43 
2.43 
2.43 
2.42 

2.43 
2.43 
2. 42 
2.43 
2.43 
2.42 
2.43 
2.42 
2. 42 
2. 43 



Exsec. 



0. 731786 
. 732733 
.733680 
.734630 
.735580 

0. 736532 
. 737486 
.738441 
. 739398 
.740356 

0. 741316 
.742277 
. 743239 
.744204 
. 745169 

0. 746137 
. 747105 
. 748076 
. 749048 
.750021 

0. 750996 
. 751973 
. 752951 
.753931 
. 754912 

0. 755895 
.756880 
.757866 
.758854 
. 759844 

0.760835 
. 761827 
.762822 
. 763818 
. 764815 

0. 765815 
.766816 
. 767819 
.768823 
.769829 

0. 770837 
. 771846 
.772858 
. 773870 
. 774885 

0. 775902 
. 776920 

. . 777940 
. 778961 
. 779985 

0. 781010 
.782037 
.783065 
.784096 
.785128 

0. 786162 
. 787198 
.788236 
. 789276 
. 790317 

0. 791361 



D. 1". 



15.78 
15. 78 
15.83 
15.83 
15. 87 
15.90 
15. 92 
15. 95 

15. 97 
16.00 

16.02 
16.03 
16.08 
16. 08 
16. 13 
16. 13 
16. 18 
16.20 
16.22 
16.25 

16.28 
16.30 
16.33 
16. 35 
16.38 
16.42 
16.43 
16. 47 
16.50 
16.52 

16.53 
16.58 
16.60 
16.62 
16.67 
16.68 
16.72 

16. 73 
16.77 
16.80 

16.82 
16. 87 
16. 87 
16.92 
16. 95 

16. 97 
17.00 
17. 02 
17.07 
17. 08 

17. 12 
17. 13 
17. 18 
17.20 
17.23 
17.27 
17.30 
17. 33 

17. 35 
17.40 
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82° 


83° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 
2 
3 
4 
5 

A 
D 

7 
8 
9 


9.934916 
.935061 
.935206 
.935352 
.935497 

9.935642 

QOC7C7 

.935932 
.936077 
.936222 


2.42 
2.42 
2.43 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 


0.791361 
.792406 
. 793453 
.794502 
. 795552 

0.796605 

7Q7fifiA 

. 798716 
.799774 
.800836 


17.42 
17.45 
17.48 
17.50 
17. 55 
17.58 
17.60 
17.63 
17.68 
17.70 


0 

1 
2 
3 
4 

5 

a 

O 

7 
8 
9 


9. 943559 
.943702 
.943845 
.943987 
.944130 

9. 944273 

GAAA1 & 

.944658 
.944700 
.944843 


2.38 
2. 38 
2.37 
2.38 
2.38 
2. 37 
2.38 
2. 37 
2.38 
2.37 


0. 857665 
.858838 
.860013 
. 861191 
.862371 

0. 863554 
. o047oy 
.865927 
.867117 
.868310 


19.55 
19.58 
19.63 
19.67 
19. 72 
19.75 
19.80 
19.83 
19.88 
19.92 


10 

11 
12 
13 
14 
15 
ifi 

ID 

17 
18 
19 


9.936367 
. 936512 
.936657 
.936801 
.936946 

9. 937091 

.937380 
.937525 
.937669 


2.42 
2.42 
2.40 
2.42 
2. 42 
2. 42 
2.40 
2.42 
2.40 
2.42 


0. 801897 
.802961 
.804027 
.805095 
.806165 

0. 807237 

QAQQ1 1 

.809387 
.810465 
.811645 


17.73 
17.77 
17.80 
17.83 
17.87 
17.90 
17.93 
17.97 
18.00 
18.03 


10 

11 
12 
13 
14 
15 

1 A 

17 
18 
19 


9.944985 
.945127 
.945270 
.946412 
.945564 

9. 945696 

.945981 
.946123 
.946265 


2.37 
2.38 
2. 37 
2.37 
2. 37 
2.37 
2.38 
2.37 
2.37 
2.37 


0.869505 
.870703 
.871903 
.873106 
.874312 

0.875520 

.877945 
.879161 
.880379 


19.97 
20.00 
20.05 
20. 10 
20. 13 
20. 18 
20.23 
20.27 
20.30 
20.37 


20 
21 
22 
23 
24 
25 

*ya 
*0 

27 
28 
29 


9.937814 
.937958 
.938103 
.938247 
.938391 

9.938536 

QOOftQA 
. JfoODoU 

.938824 
.938968 
.939112 


2.40 
2. 42 
2.40 
2.40 
2. 42 
2.40 
2.40 
2.40 
2.40 
2. 42 


0. 812627 
.813711 
.814797 
.815885 
.816975 

0. 818067 
. oiy idi 
.820267 
.821366 
.822456 


18.07 
18. 10 
18. 13 
18. 17 
18.20 
18.23 
18.27 
18.32 
18.33 
18.38 


20 

21 
22 
23 
24 
25 

27 
28 
29 


9.946407 
.946649 
.946690 
.946832 
.946974 

9.947116 

QA70KSI 

.947399 
.947541 
.947683 


2.37 
2. 35 
2.37 
2. 37 
2. 37 
2. 37 
2. 35 
2. 37 
2. 37 
2. 35 


0. 881601 
.882825 
.884052 
.885281 
.886514 

0. 887749 

.890227 
. 891470 
.892716 


20.40 
20.45 
20.48 
20.55 
20.68 
20. 62 
20.68 
20. 72 
20.77 
20.82 


30 
31 
32 
33 
34 
35 

oD 

37 
38 
39 


9 939257 
.939401 
.939545 
.939688 
.939832 

9. 939976 

dAfit OO 
. VrHJIZU 

.940264 
.940408 
.940551 


2.40 
2.40 
2.38 
2.40 
2.40 
2.40 
2.40 
2.40 
2. 38 
2.40 


0. 823659 
.824664 
. 825770 
.826879 
.827990 

0. 829104 

. 5oUZlV 

. 831337 
.832466 
. 833578 


18. 42 
18. 43 
18.48 
18. 52 
18.57 
18.68 
18.63 
18. 65 
18.70 
18. 75 


30 

31 
32 
33 
34 
35 

oD 

37 
38 
39 


9. 947824 
.947966 
. 948107 
.948249 
.948390 

9.948531 

.948814 
. 948955 
.949096 


2.37 
2. 35 
2.37 
2. 35 
2. 35 
2.37 
2. 35 
2. 35 
2.35 
2.35 


0.893965 
.895217 
.896472 
.897729 
.898989 

0.900253 

. VUlOlv 

.902788 
.904060 
.905335 


20.87 
20. 92 
20.95 
21.00 
21.07 
21. 10 
21. 15 
21.20 
21.25 
21.30 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9.940695 
.940839 
.940982 
.941126 
.941269 

9. 941413 
.941556 
.941699 
. 941843 
.941986 


2.40 
2.38 
2.40 
2.38 
2.40 
2.38 
2.38 
2 40 
£38 
2.38 


0. 834703 
.836829 
. 836957 
.838088 
.839221 

0. 840357 
.841494 
.842634 
. 843776 
.844921 


18. 77 
18.80 
18.85 
18.88 
18.93 
18. 95 
19.00 
19. 03 
19! 08 
19. 12 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9.949237 
.949379 
.949520 
.949661 
.949802 

9.949943 
.950083 
.950224 
.950365 
.950506 


2.37 
2. 35 
2. 35 
2.35 
2.35 
2. 33 
2. 35 
2 35 
2. 35 
2.35 


0. 906613 
.907893 
. 909177 
.910464 
.911754 

0. 913047 
.914343 
.915642 
.916944 
.918249 


21.33 
21.40 
21.45 
21.50 
21. 55 
21.60 
21.65 
21 70 
2L75 
21.82 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 942129 
.942272 
.942415 
. 942559 
.942702 

9. 942845 
942988 
. 943131 
.943273 
. 943416 

9. 943559 


2.38 
2.38 
2.40 
2.38 
2. 38 
2.38 
2.38 
2. 37 
2.38 
2.38 


0.846068 
.847217 
.848368 
.849522 
.850678 

0.851836 
. 852997 
.854161 
.855326 
.856494 

0.857665 


19. 15 
19. 18 
19.23 
19. 27 
19.30 
19. 35 
19.40 
19. 42 
19.47 
19. 52 


50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 950647 
. 950787 
.950928 
. 951069 
.951209 

9. 951350 
. 951490 
. 951631 
. 951771 
.951911 

9. 952052 


2.33 
2.35 
2.35 
2.33 
2. 35 
2.33 
2. 35 
2.33 
2.33 
2.35 


0.919568 
.920869 
.922184 
.923502 
.924823 

0. 926147 
927475 
.928805 
.930139 
. 931477 

0. 932817 


21.85 
21.92 
21.97 
22.02 
22.07 
22. 13 
22. 17 
22.23 
22.30 
22.33 
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84° 


85° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 
1 

2 
3 
4 
5 
6 
7 
8 
0 

10 

11 
12 
13 
14 
15 
16 
17 
18 
10 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.952052 
.952192 
. 952332 
.952473 
.952613 

9.952753 
. 952893 
.953033 
.953173 
. 953313 

9. 953453 
.953593 
. 953732 
.953872 
.954012 

9. 954152 
.954291 
. 954431 
.954571 
. 954710 

9. 954850 
.954989 
.955129 
.955268 
.955407 

9. 955547 
.955686 
.955825 
. 955964 
.956103 

9.956243 
.956382 
. 956521 
.956660 
.956799 

9. 956937 
.957076 
.957215 
.957354 
.957493 

9. 957631 
.957770 
.957909 
.958047 
.958186 

9.958324 
.958463 
.958601 
.958739 
.958878 

9.959016 
.959154 
. 959292 
. 959431 
. 969569 

9. 959707 
.959845 
.959983 
.960121 
.960259 

9.960397 


2.33 
2.33 
2. 35 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 

2.33 
2.32 
2.33 
2.33 
2.33 
2.32 
2.33 
2. 33 
2.32 
2.33 

2.32 
2.33 
2.32 
2.32 
2.33 
2. 32 
2.32 
2. 32 
2.32 
2.33 

2. 32 
2. 32 
2. 32 
2.32 
2.30 
2.32 
2. 32 
2. 32 
2. 32 
2.30 

2. 32 
2. 32 
2.30 
2.32 
2. 30 
2. 32 
2.30 
2.30 
2. 32 
2.30 

2.30 
2.30 
2.32 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 


0.932817 
.934161 
. 935508 
.936859 
.938213 

0.939570 
.940931 
.942296 
.943663 
.945034 

0.946409 
.947787 
.949169 
.950554 
.951943 

0.953336 
.954732 
. 956132 
.957535 
.958942 

0.960353 
.961767 
.963186 
.964608 
.966034 

0.967463 
.968897 
.970334 
.971775 
.973221 

0.974670 
. 976123 
. 977580 
.979041 
. 980506 

0. 981975 
.983448 
.984926 
.986407 
. 987893 

0.989383 
.990877 
.992375 
.993877 
.995384 

0.996895 
.998411 
.999931 

1.001455 
.002984 

1.004517 
.006055 
.007597 
.009144 
.010695 

1.012251 
.013811 
.015377 
.016947 
.018521 

1.020101 


22.40 
22. 45 
22. 52 
22. 57 
22. 62 
22.68 

22. 75 
22. 78 
22. 85 
22. 92 

22.97 
23.03 
23.08 
23. 15 
23.22 
23. 27 
23. 33 
23.38 
23. 45 

23. 52 

23. 57 
23. 65 
23. 70 
23. 77 
23.82 
23.90 
23. 95 
24. 02 
24. 10 
24.15 

24.22 
24.28 

24. 35 
24. 42 
24.48 
24.55 
24. 63 
24.68 
24. 77 
24.83 

24.90 
24. 97 
25. 03 
25.12 
25.18 
25. 27 
25.33 
25. 40 
25. 48 
25! 55 

25. 63 
25. 70 
25. 78 
25. 85 
25. 93 
26.00 
26. 10 
26. 17 
26. 23 
26.33 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 960397 
. 960535 
.960672 
.960810 
.960948 

9. 961086 
.961223 
.961361 
.961498 
.961636 

9. 961773 
.961911 
.962048 
.962186 
.962323 

9.962460 
.962597 
.962735 
.962872 
.963009 

9. 963146 
.963283 
.963420 
. 963557 
.963694 

9. 963831 
.963968 
.964104 
.964241 
.964378 

9. 964515 
.964651 
.964788 
.964924 
.965061 

9. 965197 
.965334 
.965470 
.965607 
.965743 

9.965879 
.966016 
.966152 
.966288 
.966424 

9.966560 
.966696 
.966832 
.966968 
.967104 

9.967240 
.967376 
.967512 
.967647 
.967783 

9.967919 
.968054 
.968190 
.968326 
.968461 

9.968597 


2.30 
2.28 
2.30 
2.36 
2.30 
2.28 
2.30 
2.28 
2.30 
2.28 

2.30 
2.28 
2.30 
2.28 
2.28 
2.28 
2.30 
2.28 
2.28 
2.28 

2.28 
2.28 
2.28 
2.28 
2.28 
2.28 
2.27 
2.28 
2.28 
2.28 

2.27 
2.28 
2.27 
2.28 
2.27 
2.28 
2.27 
2.28 
2.27 
2.27 

2.28 
2.27 
2.27 
2.27 
2.27 
2.27 
2.27 
2.27 
2 27 
2.27 

2.27 
2.27 
2.25 
2.27 
2.27 
2.25 
2.27 
2.27 
2. 25 
2.27 


1.020101 
.021685 
.023274 
.024868 
.026467 

1.028071 
.029679 
.031293 
.032912 
.034536 

1.036164 
.037798 
.039438 
.041082 
.042732 

1.044387 
.046047 
.047713 
.049384 
.051060 

1.052742 
.054430 
.056123 
.057821 
.059525 

1.061235 
.062951 
.064672 
.066399 
.068132 

1.069871 
.071616 
.073367 
.075124 
.076887 

1. 078656 
.080431 
.082212 
.0840C0 
. 085794 

1. 087594 
.089401 
.091214 
.093033 
.094859 

1.096692 
.098532 
. 100378 
.102230 
.104090 

1. 105957 
.107830 
. 109711 
. 111598 
. 113493 

1.115394 
. 117303 
. 119219 
. 121143 
.123074 

1. 125012 


26. 40 
26. 48 
26. 57 
26.65 

26. 73 
26.80 
26.90 
26. 98 
27.07 
27.13 

27.23 
27.33 
27.40 
27.50 
27.58 
27.67 

27. 77 
27. 85 
27. 93 
28.03 

28. 13 
28.22 
28.30 
28.40 
28.50 
28.60 
28.68 
28. 78 
28.88 
28.98 

29.08 
29. 18 
29.28 
29.38 
29. 48 
29.58 
29.68 
29.80 
29.90 
30.00 

30. 12 
30.22 
30.32 
30. 43 
30.55 
30. 67 
30. 77 
30. 87 
31 00 
31. 12 

31.22 
31.35 
31.45 
31.58 
31.68 
31.82 
31.93 
32.07 
32. 18 
32.30 
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86° 


87° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 968597 
.968732 
.968868 
.969003 
.969138 

9. 969274 
.969409 
.969544 
.969679 
. 969814 


2.25 
2.27 
2.25 
2.25 
2.27 
2.25 
2.25 
2. 25 
2.25 
2.25 


1. 125012 
.126958 
. 128911 
.130873 
.132841 

1. 134818 
. 136802 
. 138795 
. 140795 
.142803 


32. 43 
32.55 

32. 70 
32.80 
32. 95 
33.07 
33.22 
33.33 
33. 47 

33. 62 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9.976654 
.976788 
.976921 
.977054 
. 977187 

9. 977320 
.977452 
.977585 
. 977718 
. 977851 


2.23 
2.22 
2.22 
2.22 
2.22 
2.20 
2.22 
2.22 
2.22 
2.22 


1.257854 
.260405 
.262969 
.265546 
.268138 

1. 270743 
.273363 
.275996 
.278645 
.281308 


42.52 
42. 73 
42.95 
43.20 
43.42 
43.67 
43.88 
44. 15 
44.38 
44.63 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 969949 
.970084 
. 970219 
. 970354 
. 970489 

9. 970624 
. 970759 
. 970894 
.971029 
.971164 


2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2. 25 
2.25 
2.23 


1. 144820 
. 146844 
. 148877 
. 150918 
. 152968 

1. 155026 
. 157092 
. 159168 
. 161252 
.163344 


33. 73 
33.88 
34.02 
34. 17 
34. 30 

34. 43 
34.60 
34. 73 
34.87 
35. 03 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 977984 
.978116 
.978249 
.978382 
. 978514 

9. 978647 
. 978779 
. 978912 
.979044 
. 979177 


2.20 
2.22 
2.22 
2.20 
2. 22 
2.20 
2. 22 
2. 20 
2. 22 
2.20 


1.283986 
.286679 
. 289387 
.292110 
. 294849 

1. 297604 
. 300374 
. 303161 
.305964 
.308784 


44.88 
45. 13 
45. 38 
45.65 
45. 92 
46. 17 
46.45 
46. 72 
47.00 
47.27 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 971298 
.971433 
.971568 
. 971702 
. 971837 

9.971971 
. 972106 
. 972240 
. 972374 
.972509 


2.25 
2.25 
2.23 
2.25 
2.23 
2.25 
2.23 
2. 23 
2.25 
2.23 


1. 165446 
.167556 
. 169676 
. 171805 
. 173943 

1. 176090 
. 178246 
. 180412 
.182588 
. 184773 


35.17 
35.33 
35. 48 
35.63 

35. 78 
35. 93 
36.10 

36. 27 
36.42 
36.58 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 979309 
.979442 
. 979574 
.979706 
.979838 

9. 979970 
.980103 
.980235 
.980367 
.980499 


2. 22 
2.20 
2.20 
2.20 
2.20 
2.22 
2.20 
2. 20 
2.20 
2.20 


1. 311620 
. 314473 
. 317343 
.320231 
. 323137 

1. 326060 
.329001 
. 331961 
.334939 
.337^5 


47.55 
47.83 
48. 13 
48. 43 

48. 72 
49.02 
49.33 

49. 63 
49. 93 
50.27 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 972643 
. 972777 
.972912 
. 973046 
.973180 

9.973314 
. 973448 
. 973582 
! 973716 
.973850 


2. 23 
2.25 
2.23 
2.23 
2. 23 
2.23 
2. 23 
2. 23 
2.23 
2.23 


1. 186968 
. 189173 
. 191387 
. 193612 
. 195847 

1. 198092 
. 200347 
. 202613 
.204889 
. 207176 


36. 75 
36. 90 
37.08 
37. 25 
37. 42 
37.58 
37. 77 
37. 93 
38.12 
38.28 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9.980631 
. 980763 
.980895 
. 981026 
.981158 

9.981290 
. 981422 
.981554 
. 981685 
. 981817 


2.20 
2.20 
2. 18 
2.20 
2. 20 
2.20 
2.20 
2. 18 
2.20 
2.20 


1. 340951 
.343986 
.347041 
.350115 
. 353210 

1. 356325 
. 359466 
. 362617 
.365794 
.368993 


50.58 
50. 92 
51.23 
51.58 
51.92 
52.25 
52.62 
52.95 
53.32 
53.68 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 973984 
.974118 
. 974252 
.974386 
. 974519 

9. 974653 
. 974787 
. 974920 
. 975054 
. 975188 


2.23 
2.23 
2. 23 
2. 22 
2.23 
2.23 
2.22 
2.23 
2.23 
2.22 


1. 209473 
.211781 
. 214101 
. 216431 
. 218773 

1. 221125 
.223490 
.225865 
.228253 


38. 47 

38. 67 
38.83 

39. 03 

39. 20 
39.42 
39.58 
39. 80 
39.98 

40. 18 


40 

41 
42 
43 
44 
45 
46 
47 
48 

4V 


9.981949 
.982080 
.982212 
.982343 
.982475 

9.982606 
. 982737 
.982869 
.983000 
. voolol 


2. 18 
2.20 
2. 18 
2.20 
2. 18 
2. 18 
2.20 
2. 18 
2. 18 
2. 18 


1. 372214 
.375458 
. 378723 
.382011 
.385323 

1.388658 
. 392016 
.395399 
.398807 


54.07 
54.42 
54.80 
55.20 
55.58 
55. 97 
56.38 
56.80 
57.20 
57.62 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 975321 
. 975455 
.975588 
. 975722 
. 975855 

9. 975988 
.976122 
. 976255 
.976388 
. 97G521 

9. 976654 


2.23 
2.22 
2.23 
2.22 
2. 22 
2.23 
2. 22 
2. 22 
2. 22 
2. 22 


1.233063 
.235486 
. 237921 
.240368 
. 242828 

1. 245300 
. 247785 
. 250283 
. 252793 
.255317 

1. 257854 


40.38 
40.58 
40.78 
41.00 
41.20 
41.42 
41. !'3 

41. 8* 

42. 07 
42.28 


50 

51 
52 
53 
54 
55 

58 
59 
60 


9.983262 
.983394 
.983525 
.983656 
.983787 

9. 983918 
. 9S4049 
.984180 
.984311 
. 984442 

9. 984573 


2.20 
2.18 
2. 18 
2.18 
2. 18 
2. 18 
2. 18 
2. 18 
2. 18 
2. 18 


1.405696 
. 409180 
.412689 
.416225 
.419788 

1. 423378 
. 426995 
.430641 
. 434316 
.438020 

1.441753 


58.07 
58.48 
58.93 
59.38 
59.83 
60.28 
60. 77 
61.25 
61.73 
62. 22 
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88° 


89° 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


M. 


Vers. 


D. 1". 


Exsec. 


D. 1". 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 984573 
.984703 
.984834 
.984965 
.985096 

9. 985226 
.985357 
.985487 
.985618 
.985748 


2.17 
2.18 
2.18 
2.18 
2.17 
2. 18 
2. 17 
2. 18 
2.17 
2.18 


1. 441753 
.445517 
. 449311 
. 453137 
.456994 

1.460883 
.464805 
. 468761 
. 472751 
. 476775 


62.73 
63. 23 
63. 77 
64.28 
64. 82 
65. 37 
65.93 
66.50 
67. 07 
67. 65 


0 

1 
2 
3 
4 
5 
6 
7 
8 
9 


9. 992354 
.992482 
.992611 
. 992739 
.992*68 

9. 992996 
. 993124 
.993253 
. 993381 
.993509 


2.13 
2.15 
2. 13 
2. 15 
2. 13 
2. 13 
2. 15 
2. 13 
2.13 
2.13 


1. 750498 
. 757925 
. 765477 
. 773158 
. 780973 

1. 788926 
. 797022 
.805268 
.813668 
.822229 


123.78 
125.87 
128. 02 
130. 25 
132.55 
134. 93 
137. 43 
140.00 
142.68 
145. 45 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 985879 
.986009 
. 986140 
.986270 
.986400 

9. 986531 
.986661 
. 986791 
. 986921 
. 987051 


2.17 
2.18 
2.17 
2.17 
2.18 
2. 17 
2. 17 
2.17 
2.17 
2.17 


1.480834 
.484929 
.480961 
.493230 
. 497437 

1. 501683 
.505968 
. 510293 
. 514659 
.519066 


68.25 
68. 87 

69. 48 
70. 12 

70. 77 

71. 42 
72.08 
72.77 
73. 45 
74.17 


10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


9. 993637 
. 993765 
.993894 
.994022 
.994150 

9. 994278 
.994406 
.994534 
.994662 
.994789 


2.13 
2.15 
2.13 
2.13 
2.13 
2.13 
2 13 
2.13 
2. 12 
2. 13 


1. 830956 
.839858 
.848940 
.858211 
. 867679 

1. 877351 
. 887239 
. 897350 
. 907697 
.918290 


148. 37 
151. 37 
154. 52 
157.80 
161. 20 
164.80 
168. 52 
172. 45 
176. 55 
180. 85 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 987181 
.987311 
. 987441 
. 987571 
.987701 

9. 987831 
.987961 
.988091 
.988221 
.988350 


2. 17 
2.17 
2.17 
2.17 
2.17 
2. 17 
2. 17 
2.17 
2.15 
2.17 


1. 523516 
.528010 
.532548 
.537131 
.541760 

1. 546437 
.551161 
. 555935 
.560759 
.565634 


74.90 
75.63 
76.38 
77. 15 
77.95 

78. 73 

79. 57 
80.40 
81.25 
82.12 


20 

21 
22 
23 
24 
25 
26 
27 
28 
29 


9. 994917 
.995045 
. 995173 
.995301 
.995428 

9. 995556 
.995683 
.995811 
. 995939 
.996066 


2.13 
2. 13 
2.13 
2.12 
2.13 
2.12 
2. 13 
2.13 
2.12 
2.12 


1. 929141 
.940264 
. 951672 
. 963381 
.975408 
1. 987769 
2.000485 
. 013578 
.027069 
.040984 


185. 38 
190. 13 
195. 15 
200.45 
206. 02 
211. 93 
218. 22 
224. 85 
231.92 
239. 47 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9.988480 
.988610 
.988739 
.988869 
.988998 

9. 989128 
.989257 
. 989387 
. 989516 
.989646 


2.17 
2.15 
2.17 
2. 15 
2.17 
2.15 
2. 17 
2. 15 
2.17 
2.15 


1. 570561 
. 575542 
.580578 
. 585670 
.590819 

1.596027 
.601295 
.606625 
. 612018 
. 617475 


83. 02 
83. 93 
84.87 
85. 82 
86.80 
87.80 
88.83 
89.88 
90. 95 
92. 05 


30 

31 
32 
33 
34 
35 
36 
37 
38 
39 


9. 996193 
.996321 
.996448 
. 996576 
. 996703 

9. 996830 
.996957 
. 997085 
. 997212 
. 997339 


2.13 
2.12 
2.13 
2.12 
2.12 
2.12 
2. 13 
2.12 
2.12 
2.12 


2. 055352 
. 070202 
.085569 
. 101490 
.118008 

2. 135168 
. 153024 
. 171634 
. 191066 
. 211396 


247.50 
256. 12 
265. 35 
275. 30 
286.00 
297.60 
310. 17 
323. 87 
338. 83 
355. 27 


40 

41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 989775 
. 989904 
.990034 
.990163 
.990292 

9. 990421 
.990550 
.990679 
.990808 
.990937 


2. 15 
2.17 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2. 15 
2.15 


1.622998 
.628589 
.634250 
.639982 
.645788 

1. 651668 
. 657626 
.663663 
. 669781 
. 675984 


93. 18 
94. 35 
95.53 
96. 77 
98.00 
99. 30 
100.62 
101. 97 
103. 38 
104.80 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


9. 997466 
. 997593 
.997720 
. 997847 
. 997974 

9. 998101 
.998228 
.998355 
. 99S481 
.998608 


2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.10 
2. 12 
2.12 


2.232712 
.255116 
. 278723 
. 303674 
.330129 

2. 358285 
.388375 
.420686 
. 455575 
. 493490 


373. 40 
393. 45 
415. 85 
440. 92 
469. 27 
501.50 
538. 52 
581.48 
631.92 
691. 98 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9.991066 
.991195 
.991324 
.991453 
.991582 

9.991710 
.991839 
.991968 
.992096 
.992225 

9. 992354 


2.15 
2.15 
2.15 
2.15 
2.13 
2. 15 
2.15 
2.13 
2.15 
2. 15 


1.682272 
.688649 
. 695117 
. 701679 
.708338 

1. 715097 
. 721958 
. 728925 
.736002 
. 743192 

1.750498 


106.28 
107.80 
109. 37 
110. 98 
112.65 
114. 35 
116. 12 
117. 95 
119.83 
121. 77 


50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


9. 998735 
.998862 
.998988 
.999115 
. 999241 

9.999368 
.999494 
.999621 
.999747 
.999874 

0.000000 


2.12 
2.10 
2.12 
2.10 
2.12 
2.10 
2.12 
2.10 
2.12 
2.10 


2.535009 
.580893 
. 632172 
.690291 
. 757364 

2. 836672 
. 933708 

3.058774 
.234991 
. 536148 

CO 


764. 73 
854. 65 
968.65 
1117.88 
1321. 80 
1617. 27 
2084. 43 
2936. 95 
5019.28 
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NATURAL VERSED SINES AND EXTERNAL SECANTS 





0 


o 


1 




2° 


3 


o 






















M. 


M. 






















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


— — * 


0 


.00000 


.00000 


.00015 


.00015 


.00061 


.00061 


.00137 


.00137 


0 


1 


000 


000 


016 


016 


062 


062 


139 


139 


1 


2 


000 


000 


016 


016 


063 


063 


140 


140 


o 


3 


000 


000 


017 


017 


064 


064 


142 


142 


Q 

o 


4 


000 


000 


017 


017 


065 


065 


143 


143 


4 


5 


.00000 


.00000 


.00018 


.00018 


.00066 


.00066 


.00145 


. 00145 


0 


6 


000 


000 


018 


018 


067 


067 


146 


147 


6 


7 


000 


000 


019 


019 


068 


068 


148 


148 


7 


8 


000 


000 


020 


020 


069 


069 


149 


150 


8 


9 


000 


000 


020 


020 


070 


070 


151 


151 


V 


10 


.00000 


.00000 


.00021 


.00021 


.00071 


.00072 


.00153 


.00153 


10 


11 


001 


001 


021 


021 


073 


073 


154 


155 


11 


12 


001 


001 


022 


022 


074 


074 


156 


156 


1 o 


13 


001 


001 


023 


023 


075 


075 


158 


158 


1 o 
16 


14 


001 


001 


023 


023 


076 


076 


159 


159 


14 


15 


.00001 


.00001 


.00024 


.00024 


.00077 


.00077 


. 00161 


. 00161 


15 


16 


001 


001 


024 


024 


078 


078 


162 


163 


16 


17 


001 


001 


025 


025 


079 


079 


164 


164 


17 


18 


001 


001 


026 


026 


081 


081 


166 


166 


1 Q 

1© 


19 


002 


002 


026 


026 


082 


082 


167 


168 


19 


20 


.00002 


.00002 


.00027 


.00027 


.00083 


.00083 


.00169 


.00169 


20 


21 


002 


002 


028 


028 


084 


084 


171 


171 


21 


22 


002 


002 


028 


028 


085 


085 


173 


173 


22 


23 


002 


002 


029 


029 


i 087 


087 


174 


175 


23 


24 


002 


002 


030 


030 


088 


088 


176 


176 


24 


25 


. 00003 


AAAAO 

.00003 


. 00031 


. 00031 


.00089 


.00089 


.00178 


. 00178 


25 


26 


003 


003 


031 


031 


090 


090 


179 


180 


26 


27 


003 


003 


032 


032 


091 


091 


181 


182 


27 


28 


003 


003 


033 


033 


093 


093 


183 


183 


28 


29 


004 


004 


034 


034 


094 


094 


185 


185 




30 


.00004 


.00004 


.00034 


.00034 


.00095 


.00095 


.00187 


.00187 


30 


31 


004 


004 


035 


035 


096 


097 


188 


189 


31 


32 


004 


004 


036 


036 


098 


098 


190 


190 


32 


33 


005 


005 


037 


037 


099 


099 


192 


192 


66 


34 


005 


005 


037 


037 


100 


100 


194 


194 


OA 

o4 


35 


.00005 


.00005 


.00038 


. 00038 


.00102 


.00102 


.00196 


.00196 


35 


36 


005 


005 


039 


039 


103 


103 


197 


198 


36 


37 


006 


006 


040 


040 


104 


104 


199 


200 


37 


38 


006 


006 


041 


041 


106 


106 


201 


201 


38 


39 


006 


006 


041 


041 


107 


107 


203 


203 


39 


40 


.00007 


.00007 


.00042 


.00042 


.00108 


.00108 


.00205 


.00205 


40 


41 


007 


007 


043 


043 


110 


110 


207 


207 


41 


42 


007 


007 


044 


044 


111 


111 


208 


209 


42 


43 


008 


008 


045 


045 


112 


113 


210 


211 


43 


44 


008 


008 


046 


046 


114 


114 


212 


213 


44 


45 


.00009 


.00009 


.00047 


.00047 


.00115 


.00115 


.00214 


.00215 


45 


46 


009 


009 


048 


048 


117 


117 


216 


216 


46 


47 


009 


009 


048 


048 


118 


118 


218 


218 


47 


48 


010 


010 


049 


049 


119 


120 


220 


220 


48 


49 


010 


010 


050 


050 


121 


121 


222 


222 


49 


50 


.00011 


.00011 


.00051 


.00051 


.00122 


.00122 


.00224 


.00224 


50 


51 


on 


Oil 


052 


052 


124 


124 


226 


226 


51 


52 


Oil 


Oil 


053 


053 


125 


125 


228 


228 


52 


53 


012 


012 


054 


054 


127 


127 


230 


230 


53 


54 


012 


012 


055 


055 


128 


128 


232 


232 


54 


55 


.00013 


.00013 


.00056 


.00056 


.00130 


.00130 


.00234 


.00234 


55 


56 


013 


013 


057 


057 


131 


131 


236 


236 


56 


57 


014 


014 


058 


058 


133 


133 


238 


238 


57 


58 


014 


014 


059 


059 


134 


134 


240 


240 


58 


59 


015 


015 


060 


060 


136 


136 


242 


242 


59 


60 


.00015 


.00015 


.00061 


.00061 


.00137 


.00137 


.00244 


.00244 


60 
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o 


K 
9 


o 


I 


o 


7 


o 
























M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.00244 


.00244 


.00381 


.00382 


.00548 


.00551 


.00745 


.00751 


0 




246 


246 


383 


385 


551 


554 


749 


755 


1 


2 


248 


248 


386 


387 


554 


557 


752 


758 
too 


o 
& 


3 


250 


250 


388 


390 


557 


560 


756 


762 


3 


4 


252 


252 


391 


392 


560 


563 


760 


765 


4 


5 


. 00254 


. 00254 


00303 


. 00395 


00563 

• WOVKJ 


00566 


00763 


. 00769 


K 


g 


256 


257 


396 


397 


566 


569 


767 


773 


g 


7 


258 


259 


398 


400 


569 


573 


770 


776 


7 
/ 


g 


260 


261 


401 


403 


572 


576 


774 
/ it 


780 


8 


g 


262 


263 


404 


405 


576 


579 


778 


784 


9 


10 


.00264 


.00265 


.00406 


.00408 


.00579 


.00582 


.00781 


.00787 


10 




266 


267 


409 


411 


582 


585 


785 


7Q1 
/»i 


11 


12 


269 


269 


412 


413 


585 


588 


789 


795 


12 


13 


271 


271 


414 


416 


588 


592 


792 


799 


13 


14 


273 


274 


417 


419 


591 


595 


796 


802 


14 


15 


. 00275 


. 00276 


. 00420 


. 00421 


. 00594 


00.508 


on cm 


. 00806 


15 


16 


277 


278 


422 


424 


598 


601 


803 


810 


16 


17 


279 


280 


425 


427 


601 


604 


807 


813 


17 
i / 


18 


281 


282 


428 


429 


604 


608 


811 


817 


18 


19 


284 


284 


430 


432 


607 


611 


814 


821 


10 


20 


.00286 


.00287 


.00433 


.00435 


.00610 


.00614 


.00818 


.00825 


20 


21 


288 


289 


436 


438 


614 


617 


822 


828 


21 


22 


290 


291 


i 438 


440 


617 


621 


825 


832 


22 


23 


292 


293 


441 


443 


620 


624 


829 


836 


23 


24 


295 


296 


444 


446 


623 


627 


833 


840 


24 


25 


. 00297 


. 00298 


. 00447 


. 00449 


. 00626 


. 00630 


. 00837 


.00844 




26 


299 


300 


! 449 


451 


630 


634 


840 


848 


26 


27 


301 


302 


452 


4f4 


633 


637 


844 


851 


97 
«/ 


28 


304 


305 


455 


457 


636 


640 


848 


855 


98 


29 


306 


307 


458 


460 


640 


644 


852 


859 


90 


30 


.00308 


.00309 


.00460 


.00463 


.00643 


.00647 


.00856 


.00863 


30 


31 


311 


312 


463 


465 


646 


650 


859 


867 


31 

OX 


32 


313 


314 


466 


468 


649 


654 


863 


871 

Of 1 


39 


33 


315 


316 


469 


471 


653 


657 


OO/ 


875 
O/ 0 


33 


34 


317 


318 


472 


474 


656 


660 


871 


878 
O/ o 


34 


35 


. 00320 


. 00321 


. 00474 


. 00477 


OOfi 5Q 


. 00664 


00875 


. 00882 




36 


322 


323 


477 


480 


663 


667 


878 


88fi 


3A 


37 


324 


326 


480 


482 


666 


ft71 


889 


800 


^17 
o/ 


38 


327 


328 


483 


485 


669 


674 


886 


804 
OVl 


38 


39 


329 


330 


486 


488 


673 


fi77 
0/ / 


800 


8Q8 


3Q 


40 


.00332 


.00333 


.00489 


.00491 


.00676 


.00681 


.00894 


.00902 


40 


41 


334 


335 


492 


494 


680 


684 


8Q8 


OOfi 


41 


42 


336 


337 


494 


497 


683 


688 


902 


010 
VJ.U 


49 


43 


339 


340 


497 


500 


686 


691 


906 


Q14 
vn 


4Q 


44 


341 


342 


500 


503 


690 


695 


909 


Q1 8 

VlO 


44 


45 


. 00343 


.00345 


00.503 


00506 


OOfiQ3 




. 00913 


00099 


45 


46 


346 


347 


506 


509 


697 


701 

/Ul 


Q1 7 

VI / 


Q9.fi 


4A 
10 


47 


348 


349 


509 


512 


700 


705 


921 




47 
1/ 


48 


351 


352 


512 


515 


703 


708 


925 


Q34 
Vol 


48 
1o 


49 


353 


354 


515 


518 


707 


712 


929 


938 


40 
1» 


50 


.00356 


.00357 


.00518 


.00521 


.00710 


.00715 


.00933 


.00942 


50 


51 


358 


359 


521 


524 


714 


719 


937 


946 


51 


52 


361 


362 


524 


527 


717 


722 


941 


950 


52 


53 


363 


364 


527 


530 


721 


726 


945 


954 


53 


54 


365 


367 


530 


533 


724 


730 


949 


958 


54 


55 


.00368 


.00369 


.00533 


.00536 


.00728 


.00733 


.00953 


.00962 


55 


56 


370 


372 


536 


539 


731 


737 


957 


966 


56 


67 


373 


374 


539 


542 


735 


740 


961 


970 


57 


58 


375 


377 


542 


545 


738 


744 


965 


975 


58 


59 


378 


379 


545 


548 


742 


747 


969 


979 


59 


60 


.00381 


.00382 


.00548 


.00551 


.00745 


.00751 


.00973 


.00983 


60 
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8° 


r 


10° \ 


11° 




M. 


















M. 




Vers. 


Exsec. 


Vers. 


£XS6C. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.00973 


.00983 


.01231 


.01247 


.01519 


.01543 


.01837 


. 01872 


0 


1 


977 


987 


236 


251 


524 


548 


843 


877 


1 


2 


981 


991 


240 


256 


529 


553 


848 


883 


2 


3 


985 


995 


245 


261 


534 


558 


j 854 


889 


3 


4 


989 


999 


249 


265 


539 


564 


860 


895 


4 


5 


.00994 


.01004 


.01254 


.01270 


.01545 


.01569 


.01865 


.01901 


5 


6 


998 


008 


259 


275 


550 


574 


871 


906 


6 


•7 
/ 


.01002 


012 


263 


279 


555 


579 


876 


912 


/ 


8 


006 


016 


268 


284 


560 


585 


882 


918 


8 


o 

y 


010 


020 


272 


289 


565 


590 


888 


924 


9 


10 


.01014 


.01024 


.01277 


.01294 


.01570 


.01595 


.01893 


.01930 


10 


n 


018 


029 


282 


298 


575 


601 


899 


936 


11 


12 


022 


033 


286 


303 


580 


606 


904 


941 


12 


to 
16 


027 


037 


291 


308 


586 


611 


910 


947 


13 


14 


031 


041 


296 


313 


591 


616 


916 


953 


14 


15 


. 01035 


.01046 


.01300 


.01317 


.01596 


.01622 


.01921 


.01959 


15 


16 


039 


050 


305 


322 


601 


627 


927 


565 


16 


17 


043 


054 


310 


327 


606 


633 


933 


971 


17 


18 


047 


059 


314 


332 


611 


638 


939 


977 


18 


19 


052 


063 


319 


337 


617 


643 


944 


983 


19 


20 


.01056 


.01067 


.01324 


.01342 


.01622 


.01649 


.01950 


.01989 


20 


21 


060 


071 


329 


346 


627 


654 


956 


995 


21 


22 


064 


076 


333 


351 


632 


659 


961 


.02001 


22 


23 


069 


080 


338 


356 


638 


665 


967 


007 


23 


24 


073 


084 


343 


361 


643 


670 


973 


013 


24 


25 


.01077 


.01089 


.01348 


.01366 


.01648 


. 01676 


.01979 


.02019 


25 


26 


081 


093 


352 


371 


653 


681 


984 


025 


26 


27 


086 


097 


357 


376 


659 


687 


990 


031 


27 


28 


090 


102 


362 


381 


664 


692 


996 


037 


28 


29 


094 


106 


367 


386 


669 


698 


.02002 


043 


on 


30 


.01098 


.01111 


.01371 


. 01391 


. 01675 


. 01703 


.02008 


.02049 


30 


31 


103 


115 


376 


395 


680 


709 


013 


055 


31 


62 


107 


119 


! 381 


400 


685 


714 


019 


061 


32 


33 


111 


124 


386 


405 


690 


720 


025 


067 


33 


34 


116 


128 


391 


410 


696 


725 


031 


073 


34 


35 


.01120 


.01133 


.01396 


.01415 


. 01701 


.01731 


.02037 


.02079 


35 


36 


124 


137 


400 


420 


706 


736 


042 


085 




37 


129 


142 


405 


425 


712 


742 


048 


091 


37 


38 


133 


146 


! 410 


430 


717 


747 


054 


097 


38 


39 


137 


151 


415 


435 


723 


753 


060 


103 


39 


40 


.01142 


.01155 


.01420 


. 01440 


.01728 


. 01758 


.02066 


.02110 


40 


41 


146 


160 


425 


445 


733 


764 


072 


116 


41 


42 


151 


164 


430 


450 


739 


769 


078 


122 


42 


43 


155 


169 


435 


455 


744 


775 


084 


128 


43 


44 


159 


173 


439 


460 


750 


781 


090 


134 


44 


45 


.01164 


. 01178 


.01444 


.01466 


. 01755 


.01786 


.02095 


. 02140 


45 


46 


168 


182 


449 


471 


760 


792 


101 


146 


46 


47 


173 


187 


454 


476 


766 


798 


107 


153 


47 


48 


177 


191 


459 


481 


771 


803 


113 


159 


48 


49 


182 


196 


464 


486 


777 


809 


119 


165 


49 


50 


.01186 


.01200 


.01469 


.01491 


.01782 


.01815 


.02125 


.02171 


50 


51 


191 


205 


474 


496 


788 


820 


131 


178 


51 


52 


195 


209 


479 


501 


793 


826 


137 


184 


52 


53 


200 


214 


484 


506 


799 


832 


143 


190 


53 


54 


204 


219 


489 


512 


804 


837 


149 


196 


54 


55 


.01209 


.01223 


.10494 


.01517 


.01810 


.01843 


.02155 


.02203 


55 


56 


213 


228 


499 


522 


815 


849 


161 


209 


56 


57 


218 


233 


504 


527 


821 


854 


167 


215 


57 


58 


222 


237 


509 


532 


726 


860 


173 


221 


58 


59 


227 


242 


514 


537 


832 


866 


179 


228 


59 


60 


.01231 


.01247 


.01519 


.01543 


.01837 


.01872 


.02185 


.02234 


60 
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12° 


13° 


14° 


15° 


1YL. 


















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


0 


02185 


. 02234 


. U*uUO 


o9A9o 
. u*oou 


O907O 


OQOAl 
. U0UO1 


OQ407 


09ROQ 

. Uo0*o 


1 


101 
Itfl 


**U 


R70 
Of U 


fi97 
00/ 


Q77 
0/ / 


OAO 
UOtf 


A1 R 
410 


OOO 


2 


107 


947 
*4/ 


R7fi 
O/O 


A44 
044 


tfOO 


07A 
U/O 


AOO 

4** 


044 


3 


*UO 


OM 
*oO 


Rft9 

OOO 


RR1 
OOI 


Q09 
tftf* 


Oft4 


4oU 


00* 


4 


TOO 
*Utf 


9 tO 

zov 


RRQ 
OOtf 


ARK 
OOO 


OOO 
tftftf 


OOI 
Utfl 


AOQ 
4oo 


RATI 

OPU 


5 


. U**10 


OOOAft 
. U**OD 


OORQfi 
. U*OtfO 


09 ARK 
. U*OO0 


A900A 

. oouuo 




A A K 

. Uo440 


AQRAfi 
. UOOOO 


6 


999 

*** 


979 

*/ * 


A/19 
OU* 


R79 

O/ * 


01^1 
UIO 


IOA 
1UO 


A KQ 
40O 


R7A 

0/0 


7 


228 


279 


609 


679 


020 


114 


460 


584 


8 


234 


285 


616 


686 


027 


121 


468 


592 


9 


040 
*4U 


*tfl 


AOO 
O** 


AOO 
OtfO 


Uo4 


100 
1*V 


ATR 
4/0 


AAl 
OUl 


10 




OOOQfi 
.U**tfO 


O0A9Q 
. U*0* tf 


09700 


OQ041 


no 197 


.U04O0 


A9AAO 

.Uoouy 


11 


939 
*0* 


904 


A9R 
OOO 


707 
/Of 


048 

u*o 


144 
144 


4tfl 


A17 
01/ 


12 


ORft 
*0o 


91 1 
Oil 


A40 
04* 


714 
#14 


uoo 


1 RO 
10* 


4CkQ 

4yo 


AOK 
0*0 


13 


Ofit 
*00 


91*7 


A4Q 
04W 


701 
/*! 


AAQ 

upo 


1 RO 
lOtf 


OUO 


AOO 
OOO 


14 


971 
*/l 


909 

0*0 


ARR 
OOO 


70ft 

/*0 


070 
U/U 


1A7 
10/ 


014 


RAO 
04* 


15 


00977 
. U**7 / 


00990 
. U*OoU 


AOAAO 
. U*OOZ 


0079R 

. U*7o0 


03077 


O017R 
. UOl/0 


. 03521 


AOARO 

. U00OU 


16 


Oft9 
Zoo 


OOO 


AAO 
OOW 


740 
/4* 


Oft4 
UO* 


IfiO 
IO* 


ROO 

o*y 


ARQ 
OOO 


17 


289 


343 


675 


749 


091 


190 


537 


666 


18 


295 


349 


682 


756 


098 


197 


544 


674 


19 


900 

oU* 


9RA 

OOO 


AftQ 


7A9 
/Oo 


10A 

1UO 


OOR 
*U0 


KKO 
00* 


AQO 

Ooo 


20 


0990Q 




. U*Otf 0 


00770 
. U*7 (\J 


O^ll 1 Q 
. UOllO 


OQOIQ 


OO RAO 

. UoOOU 


OQAOI 
. UOOtfl 


21 


914 
Ol4 


QAO 
OOtf 


709 
/U* 


777 
tit 


190 
1*U 


OOO 


KA7 

007 


AOO 
Otftf 


22 


OOO 


Q7R 
O/O 


700 


/o4 


107 


OOfi 

**o 


K7K 

070 


7AO 

7Uo 


23 


09*7 
0*7 


9ftO 
Oo* 


71 A 
/ IO 


701 


1^4 
104 


*00 


Ooo 


71 A 

/10 


24 


OOO 

ooo 


Ofifi 
OOO 


709 
/** 


7QQ 
/tftf 


140 


OA A 
*44 


ROO 

OtfU 


70/1 
/*4 


25 


OO09Q 
. U*oov 


009QR 


O970Q 
. U*/*tf 


OOfiOA 


OQ1 4a 


090 R1 
. 110*01 


09ROQ 
. UOOtfO 


O9700 
. Uo/o* 


26 


04R 
040 


400 
4U* 


70c 
/OO 


010 


1 RA 
100 


ORO 
*0tf 


AAA 
OUO 


711 
/41 


27 


352 


408 


743 


820 


163 


267 


614 


749 


28 


358 


415 


749 


827 


171 


275 


621 


758 


29 


004 


AOl 

4*1 


7RA 
/OO 


004 


17fi 
l/o 


OQO 

*o* 


AOO 

o*y 


7AA 
/OO 


30 


AO07O 
. U*07U 




097A9 

. u*/oo 


OO840 


. U01O0 


OQ OQO 
. U0*tfO 


09A97 

. Uooo/ 


A9771 
.UO/ /4 


31 


377 


4oo 


770 
/ /U 


S4Q 
O^tf 


ltfO 


OOft 
*tfO 


Air 
040 


7fiO 
4o6 


32 


383 


441 


777 
4 4 4 


500 


000 


QOA 
OUO 


653 


791 


33 


OQO 
OOtf 


440 


7ft9 
/OO 


OOO 


007 
ZU/ 


Q1 Q 
OlO 


AAO 
OOU 


70Q 
/tftf 


34 


oyo 


4RA 
404 


700 
/tfU 




OI A 
Z14 


9 Ol 
0*1 


AAQ 
OOO 


QAO 

0U0 


35 


aojao 
. U*4U* 


OO/lAl 
. U*401 


09707 
. U*/tf / 


OOfi7fi 
. U^O/O 


OQOOO 


OIQOQ 
. UOO*tf 


09A7A 
. UOO/O 


OOQ1 A 
. UoolO 


36 


4Uo 


400 


oU4 


00O 


OOO 
**tf 


9Q7 
OO/ 


RQA 

Oo4 


OOR 
0*0 


37 


415 


474 


811 


892 


! 236 


345 


692 


833 


38 


421 


481 


818 


899 


244 


353 


I 699 


842 


39 


4*7 


4oo 


0*4 


007 


951 
*01 


QAO 


707 

7U7 


QRO 
OOU 


40 


. U*4o4 


00401 
. U*4tf4 


OOft91 
. U*O01 


OOQ14 


. uo*oo 


OQQAft 
. UOOOO 


0971 R 
! .UO/10 


OOQRft 
.UOOOo 


41 


440 


0U1 


B9Q 
OOO 


001 
tf^l 


0AA 

*oo 


97A 
O/O 


709 

/*o 


QA7 
OO/ 


42 


447 


OUo 


ft4R 
540 


OOfi 

yzo 


Z/O 


Qfl4 
004 


7Q1 


C7R 

570 


43 


A CO 

453 


R1 K 

010 


fiRO 

OO* 


OQA 

woo 


Oftl 

1 *oi 


9Q0 
Otf* 


790 
/Otf 


oo4 


44 


459 


ROI 

0*1 


flRO 

oOtf 


Q4Q 

trio 


Zoo 


4O0 


747 
/4/ 


QOO 
Otf* 


45 


. 02466 


AO ROC 


OOQAA 
. 11*000 


OOQCO 
. U AtfOU 


HQ OQ5 
. UO*tfO 


0940ft 


097R4 
. UO/04 


09001 

. uoyui 


46 


472 


000 


Q79 
O/O 


tfOO 


QOQ 
OUO 


41 A 
410 


7AO 
70* 


OOO 

yuy 


47 


479 


04J 


QUA 

ooU 


OA* 
tfOO 


OlU 


AO A 
4*4 


770 
7/U 


yio 


48 


485 


548 


887 


972 


1 318 


432 


778 


927 


49 


492 


555 


894 


980 


j 325 


439 


786 


935 


50 


.02498 


.02562 


.02900 


.02987 


.03333 


.03447 


.03794 


.03944 


51 


504 


569 


907 


994 


340 


455 


802 


952 


52 


511 


676 


914 


.03002 


347 


463 


810 


961 


53 


517 


582 


921 


009 


355 


471 


818 


969 


54 


524 


589 


928 


017 


362 


479 


826 


978 


55 


.02530 


.02596 


.02935 


.03024 


.03370 


.03487 


.03834 


.03987 


56 


537 


603 


942 


032 


377 


495 


842 


995 


57 


543 


610 


949 


039 


385 


503 


850 


.04004 


58 


550 


617 


956 


046 


392 


511 


858 


013 


59 


556 


624 


963 


054 


400 


520 


866 


021 1 


60 


.02563 


.02630 


.02970 


.03061 


.03407 


.03528 


.03874 


.04030 
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Table XXVIII. — Natural versed sines and external secants — Continued 





16° 


17° 


18° 


19° 




M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


. 03874 


.04030 


.04370 


.04569 


.04894 


.05146 


.05448 


. 05762 


0 


1 


882 


039 


378 


578 


903 


156 


458 


773 


1 


2 


890 


047 


387 


588 


912 


166 


467 


783 


2 


3 


898 


056 


395 


597 


921 


176 


477 


794 


3 


4 


906 


065 


404 


606 


930 


186 


486 


805 


4 


5 


.03914 


.04073 


.04412 


.04616 


. 04939 


.05196 


.05496 


.05815 


5 


6 


922 


082 


421 


625 


948 


206 


505 


826 


6 


7 


930 


091 


429 


635 


957 


216 


515 


836 


7 


8 


938 


100 


438 


644 


967 


226 


524 


847 


8 


9 


946 


108 


446 


653 


976 


236 


534 


858 


9 


10 


.03954 


.04117 


.04455 


.04663 


.04985 


.05246 


.05543 


.05869 


10 


11 


963 


126 


464 


672 


994 


256 


553 


879 


11 


12 


971 


135 


472 


682 


.05003 


266 


562 


890 


12 


13 


979 


144 


481 


691 


012 


276 


572 


901 


13 


14 


987 


152 


489 


700 


021 


286 


582 


911 


14 


15 


.03995 


.04161 


.04498 


.04710 


. 05030 


.05297 


.05591 


. 05922 


15 


16 


.04003 


170 


507 


719 


039 


307 


601 


933 


16 


17 


Oil 


179 


515 


729 


048 


317 


610 


944 


17 


18 


019 


188 


524 


738 


057 


327 


620 


955 


18 


19 


028 


197 


533 


748 


067 


337 


630 


965 


19 


20 


.04030 


.04206 


.04541 


.04757 


.05076 


.05347 


.05639 


. 05976 


20 


21 


044 


214 


550 


767 


085 


357 


649 


987 


21 


22 


052 


223 


559 


776 


094 


367 


658 


998 


22 


23 


060 


232 


567 


786 


103 


378 


668 


.06009 


23 


24 


069 


241 


576 


795 


112 


388 


678 


020 


24 


25 


.04077 


.04250 


.04585 


.04805 


. 05122 


. 05398 


.05687 


.06030 


25 


26 


085 


259 


593 


815 


131 


408 


697 


041 


26 


27 


093 


268 


602 


824 


140 


418 


707 


052 


27 


28 


102 


277 


611 


834 


149 


429 


716 


063 


28 


29 


110 


286 


620 


843 


158 


439 


726 


074 


29 


30 


.04118 


.04295 


.04628 


.04853 


.05168 


.05449 


. 05736 


.06085 


30 


31 


126 


304 


637 


863 


177 


460 


746 


096 


31 


32 


135 


313 


646 


872 


186 


470 


755 


107 


32 


33 


143 


322 


655 


882 


195 


480 


765 


118 


33 


34 


151 


331 


663 


891 


205 


490 


775 


129 


34 


35 


.04159 


.04340 


.04672 


.04901 


. 05214 


.05501 


. 05785 


.06140 


35 


36 


168 


349 


681 


911 


223 


511 


794 


151 


36 


37 


176 


358 


690 


920 


232 


521 


804 


162 


37 


38 


184 


367 


699 


930 


242 


532 


814 


173 


38 


39 


193 


376 


707 


940 


251 


542 


824 


184 


39 


40 


.04201 


.04385 


.04716 


.04950 


.05260 


. 05552 


.05833 


.06195 


40 


41 


209 


394 


725 


959 


270 


563 


843 


206 


41 


42 


218 


403 


734 


969 


279 


573 


853 


217 


42 


43 


226 


413 


743 


979 


288 


584 


863 


228 


43 


44 


234 


422 


752 


989 


298 


594 


873 


239 


44 


45 


.04243 


.04431 


.04760 


.04998 


.05307 


.05604 


.05882 


.06250 


45 


46 


251 


440 


769 


.05008 


316 


615 


892 


261 


46 


47 


260 


449 


778 


018 


326 


625 


902 


272 


47 


48 


268 


458 


787 


028 


335 


636 


912 


283 


48 


49 


276 


468 


796 


038 


344 


646 


922 


295 


49 


50 


.04285 


.04477 


.04805 


.05047 


.05354 


.05657 


.05932 


.06306 


50 


51 


293 


486 


814 


057 


363 


667 


942 


317 


51 


52 


302 


495 


823 


067 


373 


678 


951 


32S 


52 


53 


310 


504 


832 


077 


382 


688 


961 


339 


53 


54 


319 


514 


841 


087 


! 391 


699 


971 


350 


54 


55 


.04327 


.04523 


.04850 


.05097 


.05401 


.05709 


.05981 


.06362 


55 


56 


336 


532 


858 


107 


410 


720 


991 


373 


56 


57 


344 


541 


867 


116 


420 


730 


.06001 


384 


57 


58 


353 


551 


876 


126 


429 


741 


Oil 


395 


58 


59 


361 


560 


885 


136 


439 


751 


021 


407 


59 


60 


.04370 


.04569 


.04894 


.05146 


.05448 


.05762 


.06031 


.06418 


60 
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Table XXVIII. — Natural versed sines and external secants — Continued 





20° 


21° 


22° 


23° 
























M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.06031 


.06418 


.06642 


.07114 


.07282 


.07853 


.07950 


.08636 


0 


1 


041 


429 


652 


126 


293 


866 


961 


649 


1 


2 


051 


440 


663 


138 


303 


879 


972 


663 


2 


3 


061 


452 


673 


150 


314 


892 


984 


676 


3 


4 


071 


463 


684 


162 


325 


904 


995 


690 


4 


5 


.06081 


.06474 


.06694 


. 07174 


.07336 


. 07917 


.08006 


.08703 


5 


6 


091 


486 


705 


186 


347 


930 


018 


717 


6 


7 


101 


497 


715 


199 


358 


943 


029 


730 


7 


8 


111 


508 


726 


211 


369 


955 


041 


744 


8 


9 


121 


520 


736 


223 


380 


968 


052 


757 


9 


10 


.06131 


.06531 


.06747 


.07235 


.07391 


. 07981 


.08064 


.08771 


10 


11 


141 


542 


757 


247 


402 


994 


075 


784 


11 


12 


151 


554 


768 


259 


413 


.08006 


086 


798 


12 


13 


161 


565 


778 


271 


424 


019 


098 


811 


13 


14 


171 


577 


789 


283 


435 


032 


109 


825 


14 


15 


.06181 


.06588 


.06799 


.07295 


.07446 


.08045 


. 08121 


.08839 


15 


16 


191 


600 


810 


307 


457 


058 


132 


852 


16 


17 


201 


611 


820 


320 


468 


071 


144 


866 


17 


18 


211 


622 


831 


332 


479 


084 


155 


880 


18 


19 


221 


634 


841 


344 


490 


097 


167 


893 


19 


20 


.06231 


.06645 


.06852 


.07356 


.07501 


.08109 


. 08178 


.08907 


20 


21 


241 


657 


863 


368 


512 


122 


190 


920 


21 


22 


252 


668 


873 


380 


523 


135 


201 


934 


22 


23 


262 


680 


884 


393 


534 


148 


213 


948 


23 


24 


272 


691 


894 


405 


545 


161 


225 


962 


24 


25 


.06282 


.06703 


.06905 


. 07417 


.07556 


. 08174 


.08236 


.08975 


25 


26 


292 


715 


916 


429 


568 


187 


248 


989 


26 


27 


302 


726 


926 


442 


579 


200 


259 


.09003 


27 


28 


312 


738 


937 


454 


590 


213 


271 


017 


28 


29 


323 


749 


948 


466 


601 


226 


282 


030 


29 


30 


.06333 


.06761 


.06958 


.07479 


. 07612 


.08239 


.08294 


.09044 


30 


31 


343 


773 


969 


491 


623 


252 


306 


058 


31 


32 


353 


784 


980 


503 


634 


265 


317 


072 


32 


33 


363 


796 


990 


516 


645 


278 


329 


086 


33 


34 


374 


807 


. 07001 


528 


657 


291 


340 


099 


34 


35 


.06384 


.06819 


. 07012 


.07540 


. 07668 


.08305 


. 08352 


.09113 


35 


36 


394 


831 


022 


553 


679 


318 


364 


127 


36 


37 


404 


842 


033 


565 


690 


331 


375 


141 


37 


38 


415 


854 


044 


578 


701 


344 


387 


155 


38 


39 


425 


866 


055 


590 


713 


357 


399 


169 


39 


40 


.06435 


.06878 


.07065 


.07602 


.07724 


.08370 


. 08410 


.09183 


40 


41 


445 


889 


076 


615 


735 


383 


422 


197 


41 


42 


456 


901 


087 


627 


746 


397 


434 


211 


42 


43 


466 


913 


098 


640 


757 


410 


445 


224 


43 


44 


476 


925 


108 


652 


769 


423 


457 


238 


44 


45 


.06486 


.06936 


.07119 


.07665 


.07780 


.08436 


. 08469 


.09252 


45. 


46 


497 


948 


130 


677 


791 


449 


481 


266 


46 


47 


507 


960 


141 


690 


802 


463 


492 


280 


47 


48 


517 


972 


151 


702 


814 


476 


504 


294 


48 


49 


528 


984 


162 


715 


825 


489 


516 


308 


49 


50 


.06538 


.06995 


.07173 


.07727 


.07836 


.08503 


.08528 


.09323 


50 


M 
Ol 


548 


.07007 


184 


740 


848 


516 


539 


337 


Ol 


52 


559 


019 


! 195 


752 


859 


529 


551 


351 


52 


53 


569 


031 


206 


765 


870 


542 


563 


365 


53 


54 


580 


043 


216 


778 


881 


556 


575 


379 


54 


55 


.06590 


.07055 


.07227 


.07790 


. 07893 


.08569 


.08586 


.09393 


55 


56 


600< 


067 


238 


803 


904 


582 


598 


407 


56 


57 


611 


079 


249 


816 


915 


596 


610 


421 


57 


58 


621 


091 


260 


828 


927 


609 


622 


435 


58 


59 


632 


103 


271 


841 


938 


623 


634 


449 


59 


60 


.06642 


.07114 


.07282 


.07853 


.07950 


.08636 


.08645 


.09464 


60 
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Table XXVIII. — Natural versed sines and external secants — Continued 





24° 


25° 


28° 


27° 
























M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.08645 


.09464 


.09369 


. 10338 


. 10121 


. 11260 


. 10899 


. 12233 


0 


1 


657 


478 


382 


353 


133 


276 


913 


249 


1 


2 


669 


492 


394 


368 


146 


292 


926 


266 


2 


3 


681 


506 


406 


383 


159 


308 


939 


283 


3 


4 


693 


520 


418 


398 


172 


323 


952 


299 


4 


5 


.08705 


.09535 


.09431 


. 10413 


. 10184 


. 11339 


. 10965 


.12316 


5 


6 


717 


549 


443 


428 


197 


355 


979 


333 


6 


7 


728 


563 


455 


443 


210 


371 


992 


349 


7 


8 


740 


577 


468 


458 


223 


387 


. 11005 


366 


8 


9 


752 


592 


480 


473 


236 


403 


019 


383 


9 


10 


.08764 


.09606 


.09493 


. 10488 


. 10248 


. 11419 


. 11032 


. 12400 


10 


11 


776 


620 


505 


503 


261 • 


435 


045 


416 


11 


12 


788 


635 


517 


518 


274 


451 


058 


433 


12 


13 


800 


649 


530 


533 


287 


467 


072 


450 


13 


14 


812 


663 


542 


549 


300 


483 


085 


467 


14 


15 


.08824 


.09678 


.09554 


. 10564 


. 10313 


. 11499 


. 11098 


. 12484 


15 


16 


836 


692 


567 


579 


326 


515 


112 


501 


16 


17 


848 


707 


579 


594 


338 


531 


125 


518 


17 


18 


860 


721 


592 


609 


351 


547 


138 


534 


18 


19 


872 


735 


604 


625 


364 


563 


152 


551 


19 


20 


.08884 


.09750 


.09617 


. 10640 


. 10377 


. 11579 


. 11165 


.12568 


20 


21 


896 


764 


629 


655 


390 


595 


178 


585 


21 


22 


908 


779 


642 


670 


403 


611 


192 


602 


22 


23 


920 


793 


654 


686 


416 


627 


205 


619 


23 


24 


932 


808 


666 


701 


429 


643 


218 


636 


24 


25 


.08944 


.09822 


.09679 


. 10716 


. 10442 


. 11659 


. 11232 


.12653 


25 


26 


956 


837 


691 


731 


455 


675 


245 


670 


26 


27 


968 


851 


704 


747 


468 


691 


259 


687 


27 


28 


980 


866 


716 


762 


481 


708 


272 


704 


28 


29 


992 


880 


729 


777 


494 


724 


285 


721 


29 


30 


.09004 


.09895 


. 09741 


. 10793 


. 10507 


. 11740 


. 11299 


. 12738 


30 


31 


016 


909 


754 


808 


520 


756 


312 


755 


31 


32 


028 


924 


767 


824 


533 


772 


326 


772 


32 


33 


040 


939 


779 


839 


546 


789 


339 


789 


33 


34 


052 


953 


792 


854 


559 


805 


353 


807 


34 


35 


.09064 


.09968 


.09804 


. 10870 


. 10572 


. 11821 


. 11366 


. 12824 


35 


36 


076 


982 


817 


885 


585 


838 


380 


841 


36 


37 


089 


997 


829 


901 


598 


854 


393 


858 


37 


38 


101 


. 10012 


842 


916 


611 


870 


407 


875 


38 


39 


113 


026 


854 


932 


624 


886 


420 


892 


39 


40 


.09125 


. 10041 


.09867 


. 10947 


. 10637 


. 11903 


. 11434 


. 12910 


40 


41 


137 


056 


880 


963 


650 


919 


447 


927 


41 


42 


149 


071 


892 


978 


663 


936 


461 


944 


42 


43 


161 


085 


905 


994 


676 


952 


474 


961 


43 


■44 


174 


100 


918 


. 11009 


689 


968 


488 


979 


44 


45 


.09186 


.10115 


. 09930 


. 11025 


. 10702 


. 11985 


.11501 


. 12996 


45 


46 


198 


130 


943 


041 


715 


.12001 


515 


. 13013 


46 


47 


210 


144 


955 


056 


728 


018 


528 


031 


47 


48 


222 


159 


968 


072 


741 


034 


542 


048 


48 


49 


234 




vox 


087 


755 


OKI 


KICK 

ooo 


\JOO 


49 


50 


.09247 


.10189 


.09993 


.11103 


.10768 


.12067 


.11569 


.13083 


50 


51 


259 


204 


.10006 


119 


781 


083 


583 


100 


51 


52 


271 


218 


019 


134 


794 


100 


596 


117 


52 


53 


283 


233 


032 


150 


807 


117 


610 


135 


53 


54 


296 


248 


044 


166 


820 


133 


623 


152 


54 


55 


.09308 


.10263 


. 10057 


.11181 


.10833 


. 12150 


.11637 


. 13170 


55 


56 


320 


278 


070 


197 


847 


166 


651 


187 


56 


57 


332 


293 


082 


213 


860 


183 


664 


205 


57 


58 


345 


308 


095 


229 


873 


199 


678 


222 


58 


59 


357 


323 


108 


244 


886 


216 


692 


239 


59 


60 


.09369 


.10338 


. 10121 


.11260 


.10899 


.12233 


.11705 


.13257 


60 
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21 


8° 


29° 


30° 


31° 
























M. 


















M. 




vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


. 11705 


. 13257 


19178 


14771 

. 1*000 


17707 
. lOOV/ 


11470 
. 10*/U 


14987 


1 AAA7 
. IOOOO 


0 


1 


719 


275 


119 


OKA 
OM 


41 9 

*1Z 


48Q 

*©y 


908 


A84 
D>* 


1 


2 


733 


292 


1AA 
ODD 


779 
o/Z 


497 


100 


717 
Old 


/U4 


2 


3 


746 


310 


son 
oou 


701 
OV1 


441 
4*1 


198 
OZO 


798 


791 


3 


4 


760 


327 


oy* 


*Vy 


41A 
*00 


148 
O*o 


747 


<*0 


4 


5 


. 11774 


.13345 


19A00 


. l**Xo 


1747ft 

. 10*/U 


1 11A7 
. lOOO/ 


14718 
. 1*000 


1 A7AA 
. IO/OO 


5 


6 


787 


362 


A 97 


4JA 


481 
*oo 


187 


777 
o< 0 


78A 
/OD 


6 


7 


801 


380 


637 


465 


499 


606 


388 


806 


7 


8 


815 


398 


651 


483 


514 


626 


403 


827 


8 


9 


828 


415 


DOO 


109 


190 


A41 
D*0 


418 
*lo 


84 Q 
O*o 


9 


10 


.11842 


.13433 


19A70 


14191 
. 1*0*1 


1 * 147 

. loO*0 


1 1AA1 


14477 

. i**oo 


1 AfiAfi 
. IOOOO 


10 


11 


856 


451 


G.QA 
OV* 


ROQ 


IIS 
OOO 


A84 
DO* 


44Q 

**y 


880 

ooy 


11 


12 


870 


468 


708 
/U© 


KCO 
OOO 


177 
O/O 


704 


4A4 
*D* 


yuy 


12 


13 


883 


486 


.722 


17A 

O/O 


187 
OO/ 


794 


47Q 
*#y 


Q70 

yovi 


13 


14 


897 


504 


77A 

I OD 


101 
ovo 


Aft9 
OUZ 


747 
/ *0 


401 

*y'i 


oio 
you 


14 


15 


. 11911 


. 13521 


197 HI 

. \.n ou 


. 1*01* 


1 *A1 A 
. J OOIO 


1 17A7 
. IO /Do 


1 iioo 


1 AQ71 


15 


16 


925 


539 


7A1 

/DO 


A39 
DO* 


A71 

OOI 


789 


194 

Oil 


009 

yyz 


16 


17 


938 


557 


779 


651 


646 


802 


539 


. 17012 


17 


18 


952 


575 


793 


670 


660 


822 


5M 


033 


18 


19 


966 


593 


807 
OU/ 


con 
Oo» 


A71 
D/ 0 


841 
0*1 


iao 
ooy 


UO* 


19 


20 


.11980 


. 13610 


. 12822 


14.707 

. 1*/U/ 


! 7AOO 
. 1 .OOVU 


1 18A1 
. lOOOl 


14184 
. 1*00* 


. 1/U/O 


20 


21 


994 


628 


87A 
OOO 


79A 


701 
/UO 


881 
OOI 


100 
oyy 


UVt) 


21 


22 


.12007 


646 


QRA 
OOU 


711 
1 *o 


71Q 
/ In 


001 


A1 1 
DIO 


1 1 A 
1 10 


22 


23 


021 


664 


QOA 
OD* 


7A4 


774 
/ O* 


090 


A70 

oou 


177 
10/ 


23 


24 


035 


682 


870 


789 


740 

1*17 


040 

y*U 


A41 
0*0 


1 18 

loo 


24 


25 


.12049 


.13700 


19807 


14&01 

. l*OUl 


1 77A7 
. lO/OO 


1 1QAO 
. lOVOU 


14AAO 
. l*DOU 


1717fi 
. l/l/o 


25 


26 


063 


718 


007 
tfU/ 


OZU 


77fi 


080 

you 


A71 
D# 0 


IOO 

ivy 


26 


27 


077 


735 


921 


839 


793 


.16000 


690 


220 


27 


28 


091 


753 


936 


858 


808 


019 


706 


241 


28 


29 


104 


771 




877 
Of i 


899 




791 


9A9 


29 


30 


. 12118 


. 13789 


190A4 
. l£VO* 


1 4ft OA 
. l*OtJ\J 


10007 
• 1030/ 


1 A0 10 

. louoy 


1 A77ft 
. 11/OD 


. L1Z06 


30 


31 


132 


807 


979 


914 


819 
OOZ 


07Q 

u/y 


711 
/ Ol 


OU* 


31 


32 


146 


825 


QAO 
WO 


077 


8A7 


OOO 

uvy 


7AA 
/DO 


79H 


32 


33 


160 


843 


17007 

. lOUU/ 


019 
VO* 


881 
ool 


1 1Q 

iiy , 


789 


olo 


33 


34 


174 


861 


099 


Q71 

y / i 


SQA 


1 

ioy 


(Mi 


7A7 
OD/ 


34 


35 


.12188 


.13879 


17ft7A 

. lOUOO 


. 14990 


1*301 1 
. loyil 


1 A1 10 

* iDioy 


• 1*01* 


. l/OOO 


35 


36 


202 


897 


Oil 

UOl 


11000 
. lOUUy 


Q9A 
alio 


1 7Q 
1 la 




*UV 


36 


37 


216 


915 


065 


028 


941 


199 


843 


430 


37 


38 


230 


934 


079 


047 


955 


219 


858 


451 


38 


39 


244 


952 


UV* 


OAA 
UOO 


Q7A 
y/U 


90Q 


0/0 


4/ii 


39 


40 


.12257 


. 13970 


J Ol AO 
. IOIUO 


. 15085 


1*3081 
. 10VO0 


1 A91Q 
. iD^oy 


. 1*000 


1 TAQQ 


40 


41 


271 


988 


199 


101 

1UO 


14O0O 
. ±*UUU 


970 
z/y 


004 

yu* 


014 


41 


42 


285 


.14006 


177 
10/ 


194 
1Z* 


Ol K 
U10 


9QO 

4yy 


yiy 


OOO 


42 


43 


299 


024 


1 11 
101 


147 


AOA 
UOU 


710 

oiy 


074 

vo* 


OOO 


43 


44 


313 


042 


1 aa 
1DO 


162 


044 
U** 


770 

ooy 


040 

y*y 


R77 

0/ / 


44 


45 


. 12327 


.14061 


17180 

. loiou 


1 1181 
. lOlol 


. l*UOy 


. lDooy 


. l-iyoo 


. I/0W0 


45 


46 


341 


079 


195 


200 


074 

U/* 


780 
oOU 


QBO 

you 


a on 

D/U 


46 


47 


355 


097 


9AQ 


219 


08Q 


400 

*uu 


yyo 


AA1 
041 


47 


48 


369 


115 


223 


239 


104 


420 


.15011 


662 


48 


49 


383 


134 


238 


258 


119 


440 


026 


683 


49 


50 


.12397 


. 14152 


. 13252 


. 15277 


.14134 


.16460 


.15041 


. 17704 


50 


01 


A1 1 

411 


17A. 
1 /U 


267 


296 


149 


481 


057 


726 


51 


52 


425 


188 


281 


315 


164 


501 


072 


747 


52 


53 


439 


207 


296 


335 


179 


521 


087 


768 


53 


54 


454 


225 


310 


354 


194 


541 


103 


790 


54 


55 


.12468 


. 14243 


. 13325 


.15373 


.14208 


. 16562 


. 15118 


. 17811 


55 


56 


482 


262 


339 


393 


223 


582 


134 


832 


56 


57 


496 


280 


354 


412 


238 


602 


149 


854 


57 


58 


510 


299 


368 


431 


253 


623 


164 


875 


58 


59 


524 


317 


383 


451 


268 


643 


! 180 


896 


59 


60 


.12538 


.14335 


. 13397 


.15470 


.14283 


.16663 


. 15195 


. 17918 


60 
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32° 


X 


\° 


34° 


35° 
























M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


. 15195 


. 17918 


. 16133 


.19236 


.17096 


.20622 


.18085 


.22077 


0 


1 


211 


939 


149 


259 


113 


645 


101 


102 


1 


2 


226 


961 


165 


281 


129 


669 


118 


127 


2 


3 


241 


982 


181 


304 


145 


693 


135 


152 


3 


4 


257 


.18004 


196 


327 


161 


717 


152 


177 


4 


5 


. 15272 


. 18025 


. 16212 


. 19349 


. 17178 


.20740 


.18168 


.22202 


5 


6 


288 


047 


228 


372 


194 


764 


185 


227 


6 


7 


303 


068 


244 


394 


210 


788 


202 


252 


7 


8 


319 


090 


j 260 


417 


227 


812 


218 


277 


8 


9 


334 


111 


276 


440 


243 


836 


235 


302 


9 


10 


. 15350 


. 18133 


.16292 


.19463 


. 17259 


.20859 


. 18252 


. 22327 


10 


11 


365 


155 


308 


485 


276 


883 


269 


352 


11 


12 


381 


176 


324 


508 


292 


907 


286 


377 


12 


13 


396 


198 


340 


531 


308 


931 


302 


402 


13 


14 


412 


220 


355 


553 


325 


955 


319 


428 


14 


15 


.15427 


. 18241 


. 16371 


. 19576 


. 17341 


.20979 


. 18336 


.22453 


15 


16 


443 


263 


387 


599 


357 


. 21003 


353 


478 


16 


17 


458 


285 


403 


622 


374 


027 


369 


503 


17 


18 


474 


307 


419 


645 


390 


051 


386 


528 


18 


19 


489 


328 


435 


668 


407 


075 


403 


554 


19 


20 


. 15505 


. 18350 


. 16451 


. 19691 


. 17423 


. 21099 


.18420 


. 22579 


20 


21 


520 


372 


467 


713 


439 


123 


437 


604 


21 


22 


536 


394 


483 


736 


456 


147 


454 


629 


22 


23 


552 


416 


499 


759 


472 


171 


470 


655 


23 


24 


567 


437 


515 


782 


489 


195 


487 


680 


24 


25 


.15583 


. 18459 


. 16531 


. 19805 


. 17505 


. 21220 


.18504 


.22706 


25 


26 


598 


481 


547 


828 


522 


244 


521 


731 


26 


27 


614 


503 


563 


851 


538 


268 


538 


756 


27 


28 


630 


525 


579 


874 


554 


292 


555 


782 


28 


29 


645 


547 


595 


897 


571 


316 


572 


807 


29 


30 


.15661 


. 18569 


. 16611 


. 19920 


.17587 


. 21341 


.18588 


.22833 


30 


31 


676 


591 


627 


944 


604 


365 


605 


858 


31 


32 


692 


613 


644 


967 


620 


389 


622 


884 


32 


33 


708 


635 


660 


990 


637 


414 


639 


909 


33 


34 


723 


657 


676 


.20013 


653 


438 


656 


935 


34 


35 


. 15739 


. 18679 


. 16692 


.20036 


. 17670 


. 21462 


. 18673 


.22960 


35 


36 


755 


701 


708 


059 


686 


487 


690 


986 


36 


37 


770 


723 


724 


083 


703 


511 


707 


. 23012 


37 


38 


786 


745 


740 


106 


719 


535 


724 


037 


38 


39 


802 


767 


756 


129 


736 


560 


741 


063 


39 


40 


. 15818 


.18790 


. 16772 


.20152 


. 17752 


.21584 


. 18758 


. 23089 


40 


41 


833 


812 


788 


176 


769 


609 


775 


114 


41 


42 


849 


834 


805 


199 


786 


633 


792 


140 


42 


43 


865 


856 


821 


222 


802 


658 


809 


166 


43 


44 


880 


878 


837 


246 


819 


682 


826 


192 


44 


45 


.15896 


. 18901 


. 16853 


.20269 


. 17835 


. 21707 


.18843 


. 23217 


45 


46 


912 


923 


869 


292 


852 


731 


860 


243 


46 


47 


928 


945 


885 


316 


868 


756 


877 


269 


47 


48 


943 


967 


902 


339 


885 


781 


894 


295 


48 


49 


959 


990 


918 


363 


902 


805 


911 


321 


49 


50 


. 15975 


.19012 


. 16934 


. 20386 


. 17918 


. 21830 


. 18928 


.23347 


50 


OA 


991 


034 


vO\J 




935 


855 


945 


373 


01 


52 


. 16006 


057 


! 966 


433 


! 952 


879 


962 


398 


52 


53 


022 


079 


983 


457 


968 


904 


979 


424 


53 


54 


038 


102 


999 


480 


985 


929 


996 


450 


54 


55 


.16054 


. 19124 


. 17015 


. 20504 


. 18001 


. 21953 


.19013 


. 23476 


55 


56 


070 


146 


031 


527 


018 


978 


030 


502 


56 


57 


085 


169 


047 


551 


035 


. 22003 


047 


529 


57 


58 


101 


191 


064 


575 


051 


028 


064 


555 


58 


59 


117 


214 


080 


598 


068 


053 


081 


581 


59 


60 


. 16133 


.19236 


. 17096 


.20622 


.18085 


.22077 


. 19098 


.23607 


60 
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36° 


37° 


38° 


39° 






















Ayr 


IVL. 






















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


19098 


23607 


. 20136 


. 25214 


. 21199 


. 26902 


. 22285 


. 28676 


0 


1 


115 


633 


154 


241 


217 


931 


304 


706 


1 


2 


133 


659 


171 


269 


235 


960 


322 


737 


2 


3 


150 


685 


189 


296 


253 


988 


340 


767 


3 


4 


167 


711 


207 


324 


271 


. 27017 


359 


797 


4 


5 


. 19184 


. 23738 


. 20224 


. 25351 


. 21289 


'. 27046 


. 22377 


. 28828 


5 


6 


201 


764 


242 


379 


306 


075 


395 


858 


6 


7 


218 


790 


259 


406 


324 


104 


414 


889 


7 


8 


235 


816 


277 


434 


342 


133 


432 


919 


8 


9 


252 


843 


294 


462 


360 


162 


450 


950 


9 


10 


. 19270 


. 23869 


. 20312 


. 25489 


. 21378 


. 27191 


22469 


. 28980 


10 


11 


287 


895 


329 


517 


396 


221 


487 


" 29011 


11 


12 


304 


922 


347 


545 


414 


250 


506 


fM9 


12 


13 


321 


948 


365 


572 


432 


279 


524 


072 


13 


14 


338 


975 


382 


600 


450 


308 


542 


103 


14 


15 


. 19356 


. 24001 


. 20400 


. 25628 


. 21468 


. 27337 


. 22561 


901^ 


15 


16 


373 


028 


417 


656 


486 


366 


579 


1 OA 
llrx 


16 


17 


390 


054 


435 


683 


504 


396 


598 


195 


17 


18 


407 


081 


453 


711 


522 


425 


616 


226 


18 


19 


424 


107 


470 


739 


540 


454 


634 


256 


19 


20 


. 19442 


. 24134 


. 20488 


. 25767 


. 21558 


. 27483 


. 22653 


9QOC7 


20 


21 


459 


160 


506 


795 


576 


513 


671 


ulO 


21 


22 


476 


187 


523 


823 


595 


542 


690 


Crta 


22 


23 


493 


213 


541 


851 


613 


572 


708 


00U 


23 


24 


511 


240 


559 


879 


631 


601 


727 


41 1 


24 


25 


. 19528 


. 24267 


. 20576 


. 25907 


. 21649 


. 27630 


22745 


. 29442 


25 


26 


545 


.293 


594 


935 


667 


660 


764 


473 


26 


27 


562 


320 


612 


963 


685 


689 


782 


504 


27 


28 


580 


347 


629 


991 


703 


719 


801 


535 


28 


29 


597 


373 


647 


. 26019 


721 


748 


819 


000 


29 


30 


. 19614 


.24400 


. 20665 


. 26047 


. 21739 


. 27778 


. 22838 


. 29597 


30 


31 


632 


427 


682 


075 


757 


807 


856 


« 90 


31 


32 


649 


454 


700 


104 


775 


837 


875 


ooy 


32 


33 


666 


481 


718 


132 


794 


867 


893 


690 


33 


34 


684 


508 


736 


160 


812 


896 


912 


791 


34 


35 


. 19701 


. 24534 


. 20753 


. 26188 


. 21830 


. 27926 


. 22930 


9Q719 


35 


36 


718 


561 


771 


216 


848 


956 


949 


i ol 


36 


37 


736 


588 


789 


245 


866 


985 


967 


815 


37 


38 


753 


615 


807 


273 


884 


. 28015 


986 


846 


38 


39 


770 


642 


824 


301 


902 


045 




ft77 
Of 1 


39 


40 


. 19788 


. 24669 


. 20842 


. 26330 


. 21921 


. 28075 






40 


41 


805 


696 


860 


358 


939 


105 


041 


Q4.fl 


41 


42 


822 


723 


878 


387 


957 


134 


uuu 


Q71 


42 


43 


840 


750 


895 


415 


975 


164 


i 079 




43 


44 


857 


777 


913 


443 


993 


194 


097 


Vol. 


44 


45 


. 19875 


. 24804 


. 20931 


. 26472 


. 22012 


. 28224 


. 23116 


. OUUDO 


45 


46 


892 


832 


949 


500 


030 


254 


134 


0Q7 


46 


47 


909 


859 


967 


529 


048 


284 


153 


1 90 


47 


48 


927 


886 


984 


557 


066 


314 


172 


160 


48 


49 


944 


913 


.21002 


586 


084 


344 


190 


192 


49 


50 


.19962 


. 24940 


.21020 


.26615 


.22103 


.28374 


.23209 


.30223 


50 


51 


979 


967 


038 


643 


121 


404 


228 


255 


51 


52 


997 


995 


056 


672 


139 


434 


246 


287 


52 


53 


.20014 


. 25022 


074 


701 


157 


464 


265 


318 


53 


54 


032 


049 


092 


729 


176 


495 


283 


350 


54 


55 


.20049 


.25077 


.21109 


. 26758 


.22194 


.28525 


.23302 


.30382 


55 


56 


066 


104 


127 


787 


212 


555 


! 321 


413 


56 


57 


084 


131 


145 


815 


231 


585 


339 


445 


57 


58 


101 


159 


163 


844 


249 


615 


358 


477 


58 


59 


119 


186 


181 


873 


267 


646 


377 


509 


59 


60 


. 20136 


. 25214 


. 21199 


.26902 


.22285 


.28676 


.23396 


. 30541 


60 
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40° 


41° 


42° 


43° 




M. 


















JM. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


. 23396 


.30541 


. 24529 


.32501 


. 25686 


. 34563 


. 26865 


.36733 


0 


1 


414 


573 


548 


535 


705 


599 


884 


770 


1 


2 


433 


605 


567 


568 


724 


634 


904 


807 


Z 


3 


452 


636 


586 


602 


744 


669 


924 


844 


6 


4 


470 


668 


605 


636 


763 


704 


944 


881 


4 


5 


. 23489 


.30700 


. 24625 


.32669 


. 25783 


.34740 


. 26964 


.36919 


5 


6 


508 


732 


644 


703 


802 


775 


984 


956 


0 


7 


627 


764 


663 


737 


822 


811 


.27004 


993 


7 


8 


545 


796 


682 


770 


841 


846 


024 


. 37030 


Q 

o 


9 


564 


829 


701 


804 


861 


882 


043 


068 


V 


10 


.23583 


.30861 


.24720 


.32838 


. 25880 


. 34917 


. 27063 


. 37105 


10 


11 


602 


893 


739 


872 


900 


963 


083 


143 


11 


12 


620 


925 


759 


905 


920 


988 


103 


180 


12 


13 


639 


957 


778 


939 


939 


.35024 


123 


218 


1 o 
16 


14 


658 


989 


797 


973 


959 


060 


143 


255 


14 


15 


. 23677 


. 31022 


. 24816 


.33007 


.25978 


.35095 


.27163 


.37293 


15 


16 


696 


054 


835 


041 


998 


131 


183 


330 


16 


17 


714 


086 


854 


075 


.26017 


167 


203 


368 


17 


18 


733 


119 


874 


109 


037 


203 


223 


406 


18 


19 


752 


151 


893 


143 


056 


238 


243 


443 


19 


20 


. 23771 


.31183 


.24912 


.33177 


.26076 


.35274 


.27263 


.37481 


20 


21 


790 


216 


931 


211 


096 


310 


283 


519 


21 


22 


808 


248 


950 


245 


115 


346 


303 


556 


22 


23 


827 


281 


970 


279 


135 


382 


323 


594 


23 


24 


846 


313 


989 


314 


154 


418 


343 


632 


24 


25 


.23865 


.31346 


.25008 


.33348 


.26174 


.35454 


.27363 


. 37670 


25 


26 


884 


378 


027 


382 


194 


490 


383 


708 


26 


27 


903 


411 


047 


416 


213 


526 


403 


746 


27 


28 


922 


443 


i 0Q5 


451 


233 


562 


423 


784 


28 


29 


941 


476 


085 


485 


253 


598 


443 


822 


29 


30 


.23959 


.31509 


. 25104 


.33519 


. 26272 


.35634 


.27463 


.37860 


30 


31 


978 


541 


124 


554 


292 


670 


483 


898 


31 


32 


997 


574 


143 


688 


312 


707 


503 


936 


32 


33 


.24016 


607 


162 


622 


331 


743 


523 


974 


33 


34 


035 


640 


182 


657 


351 


779 


543 


.38012 


34 


35 


.24054 


. 31672 


. 25201 


' . 33691 


. 26371 


.3581{ 


. 27563 


.. 38051 


35 


OA 
OO 


073 


705 


220 


726 


390 


852 


583 


089 


36 


OT 

67 


092 


738 


240 


760 


410 


888 


603 


127 


37 


38 


111 


771 


259 


795 


430 


924 


623 


165 


38 


on 


130 


804 


278 


830 


449 


961 


643 


204 


39 


40 


.24149 


. 31837 


. 25297 


.33864 


.26469 


.35997 


.27663 


.38242 


40 


41 


168 


870 


317 


899 


489 


.36034 


683 


280 


41 


42 


187 


903 


336 


934 


509 


070 


703 


319 


42 


43 


206 


936 


356 


968 


528 


107 


723 


357 


43 


44 


225 


969 


375 


. 34003 


548 


143 


743 


396 


44 


45 


. 24244 


.32002 


. 25394 


.34038 


. 26568 


.36180 


. 27764 


.38434 


45 


46 


262 


035 


414 


073 


587 


217 


784 


473 


46 


47 


281 


068 


433 


108 


607 


253 


804 


512 


47 


48 


300 


101 


452 


142 


627 


290 


824 


550 


48 


49 


320 


134 


472 


177 


647 


327 


844 


589 


49 


50 


.24339 


. 32168 


.25491 


.34212 


.26667 


.36363 


.27864 


.38628 


60 


51 


358 


201 


511 


247 


686 


400 


884 


666 


51 


52 


377 


234 


530 


282 


706 


437 


905 


705 


52 


53 


396 


267 


549 


317 


726 


474 


925 


744 


53 


54 


415 


301 


569 


352 


746 


511 


945 


783 


54 


55 


.24434 


.32334 


.25588 


. 34387 


. 26766 


.36548 


.27965 


,38822 


55 


56 


453 


368 


608 


423 


785 


585 


985 


860 


56 


57 


472 


401 


627 


458 


805 


622 


.28005 


899 


57 


58 


491 


434 


647 


493 


825 


659 


026 


938 


58 


59 


510 


468 


666 


528 


845 


696 


046 


977 


59 


$0 


.24529 


.32501 


.25686 


.34563 


.26865 


.36733 


.28066 


-39016 


60 
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44° 


45° 


46° 


47° 






















M. 


M. 




















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


. 28066 


. 39016 


. 29289 


. 41421 


. 30534 


. 43956 


.31800 


.46628 


0 


1 


086 


055 


310 


463 


555 


999 


821 


674 


1 


2 


106 


095 


330 


504 


576 


. 44042 


843 


719 


2 


3 


127 


134 


351 


545 


597 


086 


864 


765 


3 


4 


147 


173 


372 


586 


618 


129 


885 


811 


4 


5 


. 28167 


. 39212 


. 29392 


. 41627 


. 30639 


.44173 


. 31907 


.46857 


5 


6 


187 


251 


413 


669 


660 


217 


928 


903 


0 


7 


208 


291 


433 


710 


681 


260 


949 


949 


7 


8 


228 


330 


454 


752 


702 


304 


971 


995 


g 


9 


248 


369 


475 


793 


723 


347 


992 


.47041 


g 


10 


. 28268 


. 39409 


. 29495 


. 41835 


. 30744 


. 44391 


. 32013 


.47087 


10 


11 


289 


448 


516 


876 


765 


435 


035 


134 




12 


309 


487 


537 


918 


786 


479 


056 


180 


12 


13 


329 


527 


557 


959 


807 


523 


077 


226 


13 


14 


350 


566 


578 


. 42001 


828 


567 


099 


272 


14 


15 


. 28370 


. 39606 


. 29599 


. 42042 


. 30849 


. 44610 


. 32120 


. 47319 


15 


16 


390 


646 


619 


084 


870 


654 


141 


365 


16 


17 


410 


685 


640 


126 


891. 


698 


163 


411 


17 


18 


431 


725 


661 


168 


912 


742 


184 


458 


18 


19 


451 


764 


681 


209 


933 


787 


205 


504 


19 


20 


. 28471 


. 39804 


. 29702 


.42251 


. 30954 


.44831 


. 32227 


. 47551 


20 


21 


492 


844 


723 


293 


975 


875 


248 


598 


21 


22 


512 


884 


743 


335 


996 


919 


270 


644 


22 


23 


532 


924 


764 


377 


. 31017 


963 


291 


691 


23 


24 


553 


963 


785 


419 


038 


. 45007 


312 


738 


24 


25 


. 28573 


. 40003 


. 29805 


. 42461 


. 31059 


.45052 


. 32334 


. 47784 


25 


26 


593 


043 


826 


603 


080 


096 


355 


831 


26 


27 


614 


083 


847 


545 


101 


141 


377 


878 


27 


28 


634 


123 


868 


587 


122 


185 


398 


925 


oc 
«o 


29 


655 


163 


888 


630 


143 


229 


420 


972 


29 


30 


. 28675 


.40203 


. 29909 


. 42672 


. 31165 


. 45274 


.32441 


.48019 


30 


31 


695 


243 


930 


714 


186 


319 


462 


066 


31 


32 


716 


283 


951 


756 


207 


363 


484 


113 


32 


33 


736 


324 


971 


799 


228 


408 


505 


160 


33 


34 


757 


364 


992 


841 


249 


452 


527 


207 


34 


35 


. 28777 


. 40404 


. 30013 


. 42883 


. 31270 


. 45497 


. 32548 


.48254 


V! 
oo 


36 


797 


444 


034 


926 


291 


542 


570 


301 


«>D 


37 


818 


485 


054 


968 


312 


587 


591 


349 


37 


38 


838 


525 


075 


.43011 


334 


631 


613 


396 


QO 

oo 


39 


859 


565 


096 


053 


355 


676 


634 


443 


39 


40 


_____ 
. 28879 


.40606 


. 30117 


. 43096 


. 31376 


. 45721 


.32656 


.48491 


40 


41 


900 


646 


138 


139 


397 


766 


677 


538 


41 


42 


920 


687 


158 


181 


418 


811 


699 


586 


42 


43 


941 


727 


179 


224 


439 


856 


720 


633 


43 


44 


961 


768 


200 


267 


461 


901 


742 


681 


AA 


45 


. 28981 


. 40808 


30221 


' . 43309 


. 31482 


. 45946 


.32763 


.48728 


IK 


46 


. 29002 


849 


242 


352 


503 


992 


785 


776 


AP. 
tO 


47 


022 


890 


263 


395 


524 


. 46037 


806 


824 


47 


48 


043 


930 


283 


438 


545 


082 


828 


871 


to 


49 


063 


971 


304 


481 


566 


127 


849 


919 


49 


50 


.29084 


.41012 


.30325 


. 43524 


.31588 


.46173 


.32871 


. 48967 


50 


51 


104 


053 


346 


567 


609 


218 


893 


. 49015 


51 


52 


125 


093 


367 


610 


630 


263 


914 


063 


52 


53 


145 


134 


388 


653 


651 


309 


936 


111 


53 


54 


166 


175 


409 


696 


673 


354 


957 


159 


54 


55 


.29187 


.41216 


.30430 


.43739 


.31694 


.46400 


.32979 


.49207 


55 


56 


207 


257 


451 


783 


715 


445 


.33001 


255 


56 


57 


228 


298 


471 


826 


736 


491 


022 


303 


57 


58 


248 


339 


492 


869 


758 


537 


044 


351 


58 


59 


269 


380 


513 


912 


779 


582 


065 


399 


59 


60 


.29289 


.41421 


.30534 


. 43956 


.31800 


.46628 


.33087 


.49448 


60 
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Table XXVIII. — Natural versed sines and external secants — Continued 





48° 


49° 


50° 


51° 






















M. 


JVL. 




















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




A 

U 


ooaq7 
. OOUO/ 


. 4V440 


. 040V4 


MA OK 
. 04440 


. 00/ 4 1 


. 55572 


. 37068 


. 58902 


0 


1 


1 no 

1UV 


1QA 


Al A 
410 


AIR. 
4/0 


TAA 
1 44 


AOA 
040 


091 


959 


1 


2 


13A 
lOU 


044 


400 


K97 
04/ 


7AA 
700 


680 


113 


. 59016 


2 


3 


1 £9 
104 


Ovo 


40U 


K7Q 
0/V 


788 


734 


136 


073 


3 


4 


I/O 


A4.1 


lft9 
404 


AQA 

OOU 


olU 


789 


158 


130 


4 


5 


331 Q* 


. 4WW 


. 040U4 


KOAQ1 
. 04081 


. Ooooo 


. 55843 


. 37181 


. 59188 


5 


6 


41/ 


73ft 
/ OO 


*9fi 
04O 


709 
/04 


oOO 


OQ7 


204 


245 


6 


7 


OQQ 
Zoo 


7ft7 
tot 


MO 


/o4 


077 
0/ / 


951 


226 


302 


7 


8 


260 


835 


570 


835 


900 


.56005 


249 


360 


8 


9 


282 


884 


592 


886 


922 


06C 


272 


418 


9 


in 


33303 


1.QQ33 


qiai a 
. 04014 


. 04»Oo 


. 00»44 


KA1 1 A 

. OOl 14 


. 0/ 4V4 


. 59475 


10 


11 


39* 
040 


QQ.1 

yoi 


A3A 
OOO 


QftQ 


OA7 

wo/ 


169 


317 


533 


11 


12 


04/ 


kaaqa 

. OUUOU 


000 


K"iCiA 1 

. 00U41 


»oy 


223 


340 


590 


12 


13 


9 AC 
OOO 


07Q 


AQA 


AQ9 
U»4 


. OOU11 


4/0 


362 


648 


13 


14 




19ft 
140 


7A9 
/U4 


144 


U04 


OOO 
004 


385 


706 


14 


15 


334.19 
. 00414 


VI177 
. OU1/ / 


. 04/ 44 


£.Q1QA 

. ooiyo 


. OOUOO 


. 0000/ 


. o/4Uo 


. 0y/o4 


15 


16 


All 
404 


99ft 
440 


/40 


OAT 
44/ 


(Y7Q 

U/o 


A AO 
444 


430 


822 


16 


17 


400 


07 c 
4/0 


7ftft 
/Oo 


4vy 


1 Al 

1U1 


497 


453 


880 


17 


18 


477 


324 


790 


351 


123 


551 


476 


938 


18 


19 


499 


373 


812 


403 


146 


606 


498 


996 


19 


9ft 
4U 


33*90 
. ooo4U 


. OU444 


. 0<iC04 


. 00400 


QA1 Afi 

. 0OIO0 


KAAA1 

. 00001 


. 37521 


. 60054 


20 


21 


044 


471 
4/ 1 


OCA 
OOO 


OU/ 


i Qn 
1W 


71 A 
/ 10 


544 


112 


21 


22 


564 


521 


ft7ft 
0/ O 


OOw 


913. 
410 


771 
ill 


KA7 
00/ 


1 71 

1/1 


22 


23 


OOO 


K70 
O/U 


QAA 

yuu 


A1 1 
Oil 


OQC 
400 


QOA 
O40 


ooy 


229 


23 


24 


fi07 
OU/ 


ftlQ 

oiy 


Q93 

y4o 


OOO 


40o 


ool 


A1 O 
014 


287 


24 


25 


. 33629 


. OUOOW 


. 04y40 


. OO/ 10 


. 004oU 


fiftQ37 

. ooyo/ 


07A0!i 
. 0/000 


AAQ /l A 

. 0U040 


25 


26 


ftM 
OOl 


71ft 
/ 10 


Qfi7 
vO/ 


7AC 
/0o 


0U4 


OOO 

y»4 


OOO 


404 


26 


27 


fi73 
o/ o 


7fi7 
/u/ 


QftQ 


ft90 
o4U 


391 
04O 


• 0/U4/ 


OOU 


A AO 

400 


27 


28 


694 


817 


.35011 


872 


347 


103 


703 


521 


28 


29 


716 


866 


033 


924 


370 


158 


726 


580 


29 


3ft 


. 33738 


. 50916 


. 00 uoo 


•WQ77 


. OOOo4 


R7913 
.0/410 


• O / /4y 


AAAOO 

. ouooy 


30 


31 


7fiO 

/OU 


Qftft 
«fOO 


077 
u/ / 


. 04U4V 


410 


OAO 

4oy 


771 
//I 


AQQ 

oyo 


31 


32 


789 
/04 


. 51015 


OQQ 


0ft9 
U04 


437 
40/ 


39A 
044 


7QA 

/y4 


/OO 


32 


33 


ft03 
ouo 


aat; 
uoo 


122 


104 


AAA 
40U 


OoU 


Q1 7 

01/ 


010 


33 


34 


825 


11 *» 
110 


144 


1ft7 
10/ 


4S9 
4o4 


J3A 
400 


04U 


0/4 


34 


35 


33C47 


fill ft* 
• 01100 


. 35166 


ZAOAft 
• 0444U 


OA Kin 

. 00040 


171Q1 

• 0/ 4yi 


37fiAO 
. 0/004 


AAOOO 

. ouyoo 


35 


36 


ftfiQ 
oow 


215 


iftft 
100 


9Q9 


K97 
04/ 


RA7 
04/ 


000 


QQO 

vy4 


36 


37 


SQ1 
©VI 


9ft* 

400 


910 
41U 


040 


04» 


ft03 
OUO 


QAQ 

vuo 


Al AK1 
. 01U01 


37 


38 


912 


314 


232 


398 


! 572 


659 


931 


111 


38 


39 


934 


364 


254 


451 


594 


715 


954 


170 


39 


Aft 

4U 


• oovoo 


K14.1 f\ 
• OlIlO 


. 35277 


. 040U4 


0AA17 
. 0001 / 


R7771 
. O/ / / 1 


Q7Q7A 

. o/y/o 


Al OOO 

• oi44y 


40 


41 


Q7ft 

y/o 


IOO 


9QQ 


00/ 


AOQ 

ooy 


Q97 
04/ 


yyy 


OQQ 
4O0 


41 


42 


• o4uuu 


O10 


391 
041 


ftIO 

oiu 


ftft9 

' 004 


00O 


. 00U44 


OAC 
040 


42 


43 


A99 
U44 


*a* 
000 


343 


AAQ 
OOO 


Oo4 


QOO 

yoy 


U40 


AA7 
4U/ 


43 


44 


U44 


fil K 

010 


OOO 


71 A 
/ 10 


707 
/U/ 


yyo 


AAQ 
UOO 


40/ 


44 


45 


31aak 


*1 ftft* 
. 01000 


3*3ftft 

. 00000 


A17AQ 

. 04 /oy 


OA70Q 
. OO/ 4V 


R&011 

. OOUOl 


• oouyi 


Al KOA 
. 01040 


45 


46 


Att7 
UO/ 


/ 10 


ha 


COO 
044 


7R9 
/04 


1 AO 

lUo 


110 
llo 


K.QA 

OoO 


46 


47 


1 AO 

iuv 


7AA 
/OO 


AQ9 
404 


C7A 
O/O 


77K 

//0 


1 RA 

104 


1 OA 

loo 


A>4A 
040 


47 


48 


1Q1 

101 


Q17 
01/ 


AKA 

404 


OOO 

yzy 


7Q7 

(Ml 


001 

441 


159 


7AK 
/UO 


48 


49 


153 


867 


476 


982 


820 


277 


182 


765 


49 


50 


.34175 


. 51918 


.35499 


.55036 


.36842 


.58333 


.38205 


.61825 


50 


51 


197 


968 


521 


089 


865 


390 


228 


885 


51 


52 


219 


.52019 


543 


143 


887 


447 


251 


945 


52 


53 


241 


069 


565 


196 


910 


503 


274 


.62005 


53 


54 


262 


120 


588 


250 


932 


560 


296 


065 


54 


55 


.34284 


.52171 


. 35610 


.55303 


.36955 


.58617 


.38319 


.62125 


55 


56 


306 


222 


632 


357 


978 


674 


342 


185 


56 


57 


328 


273 


654 


411 


.37000 


731 


365 


246 


57 


58 


350 


323 


677 


465 


023 


788 


388 


306 


58 


59 


372 


374 


699 


518 


045 


845 


411 


366 


59 


60 


.34394 


.52425 


.35721 


.55572 


.37068 


.58902 


.38434 


.62427 


60 
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52° 


53° 


54° 




55° 




M. 






































M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


0 


. 38434 


. 62427 


.39818 


. 66164 


. 41221 


. 70130 


.42642 


. 74345 


0 


1 


457 


487 


842 


228 


245 


198 


666 


417 


1 


2 


480 


548 


865 


292 


269 


267 


690 


490 


2 


3 


503 


609 


888 


357 


292 


335 


714 


562 


3 


4 


526 


669 


911 


421 


316 


403 


738 


. 636 


4 


5 


.38549 


. 62730 


. 39935 


.66486 


. 41339 


. 70472 


.42762 


. 74708 


5 


6 


571 


791 


958 


550 


363 


540 


785 


781 


6 


7 


594 


852 


981 


615 


386 


609 


• 809 


854 


7 


8 


617 


913 


.40005 


679 


410 


677 


833 


927 


8 


9 


640 


974 


028 


744 


433 


746 


857 


.75000 


9 


10 


.38663 


.63035 


. 40051 


.66809 


. 41457 


. 70815 


.42881 


.75073 


10 


11 


686 


096 


074 


873 


481 


884 


905 


146 


11 


12 


709 


157 


098 


938 


504 


953 


929 


219 


12 


13 


732 


218 


121 


.67003 


528 


. 71022 


953 


293 


13 


14 


755 


279 


144 


068 


551 


091 


976 


366 


14 


15 


.38778 


.63341 


. 40168 


. 67133 


. 41575 


.71160 


.43000 


.75440 


15 


16 


801 


402 


191 


198 


599 


229 


024 


513 


16 


17 


824 


464 


214 


264 


622 


298 


048 


587 


17 


18 


847 


525 


237 


329 


646 


368 


072 


661 


18 


19 


870 


587 


261 


394 


670 


437 


096 


734 


19 


20 


. 38893 


. 63648 


.40284 


.67460 


. 41693 


.71506 


.43120 


.75808 


20 


21 


916 


710 


307 


525 


717 


576 


144 


882 


21 


22 


939 


772 


331 


591 


740 


646 


168 


956 


22 


23 


962 


834 


354 


656 


764 


715 


192 


.76031 


23 


24 


985 


895 


378 


722 


788 


785 


216 


105 


24 


25 


.39009 


. 63957 


. 40401 


. 67788 


.41811 


. 71855 


.43240 


. 76179 


25 


26 


032 


64019 


424 


853 


835 


925 


264 


253 


26 


27 


055 


081 


448 


919 


859 


995 


287 


328 


27 


28 


078 


144 


471 


985 


882 


.72065 


311 


402 


28 


29 


101 


206 


494 


. 68051 


906 


135 


335 


477 


29 


30 


. 39124 


.64268 


. 40518 


.68117 


. 41930 


. 72205 


.43359 


.76552 


30 


31 


147 


330 


541 


183 


953 


275 


383 


626 


31 


32 


170 


393 


564 


250 


977 


346 


407 


701 


32 


33 


193 


455 


588 


316 


.42001 


416 


431 


766 


33 


34 


216 


518 


611 


382 


024 


487 


455 


851 


34 


35 


.39239 


.64580 


.40635 


. 68449 


.42048 


. 72557 


. 43479 


. 76926 


35 


36 


262 


643 


658 


515 


072 


628 


503 


.77001 


36 


37 


286 


705 


682 


582 


096 


698 


527 


077 


37 


38 


309 


768 


705 


648 


119 


769 


551 


152 


38 


39 


332 


831 


728 


715 


143 


840 


575 


227 


39 


40 


. 39355 


. 64894 


. 40752 


.68782 


. 42167 


. 72911 


.43599 


.77303 


40 


41 


378 


957 


775 


848 


190 


982 


623 


378 


41 


42 


401 


.65020 


799 


915 


214 


.73053 


647 


454 


42 


43 


424 


083 


822 


982 


238 


124 


671 


530 


23 


44 


447 


146 


846 


.69049 


262 


195 


695 


606 


44 


45 


. 39471 


.65209 


. 40869 


. 69116 


. 42285 


. 73267 


. 43720 


.77681 


45 


46 


494 


272 


892 


183 


309 


338 


744 


757 


46 


47 


517 


335 


916 


250 


333 


409 


768 


833 


47 


48 


540 


399 


939 


318 


357 


481 


792 


910 


48 


49 


563 


462 


963 


385 


381 


552 


816 


986 


49 


50 


.39586 


.65526 


. 40986 


.69452 


.42404 


.73624 


.43840 


.78062 


50 


51 


610 


589 


. 41010 


520 


428 


696 


864 


138 


51 


52 


633 


653 


033 


587 


452 


768 


888 


215 


52 


53 


656 


717 


057 


655 


476 


840 


912 


291 


53 


54 


679 


780 


080 


723 


499 


911 


936 


368 


54 


55 


.39702 


.65844 


.41104 


.69790 


.42523 


.73983 


.43960 


.78445 


55 


56 


726 


908 


127 


858 


547 


.74056 


984 


521 


56 


57 


749 


972 


151 


926 


571 


128 


.44008 


598 


57 


58 


772 


.66036 


! 174 


994 


595 


200 


032 


675 


58 


59 


795 


100 


198 


.70062 


619 


272 


057 


752 


59 


60 


.39818 


.66164 


.41221 


. 70130 


.42642 


.74345 


.44081 


.78829 


60 
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56° 


57° 


68° 


5* 


1° 




M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.44081 


.78829 


. 45536 


.83608 


.47008 


.88708 


.48496 


.94160 


0 


1 


105 


906 


560 


690 


033 


796 


521 


254 


1 


2 


129 


984 


585 


773 


057 


884 


546 


349 


2 


3 


153 


.79061 


609 


855 


082 


972 


571 


443 


3 


4 


. 177 


138 


634 


938 


107 


.89060 


596 


537 


4 


S 


.44201 


. 79216 


. 45658 


.84020 


. 47131 


. 89148 


.48621 


.94632 


5 


6 


225 


293 


683 


103 


156 


237 


646 


726 


6 


7 


250 


371 


707 


186 


181 


325 


671 


821 


7 


8 


274 


449 


731 


269 


206 


414 


696 


916 


. 8 


9 


298 


527 


756 


352 


230 


503 


721 


.95011 


9 


10 


.44322 


.79604 


.45780 


.84435 


.47255 


.89591 


.48746 


.95106 


10 


11 


346 


682 


805 


518 


280 


680 


771 


201 


11 


12 


370 


761 


829 


601 


304 


769 


796 


296 


12 


13 


395 


839 


854 


685 


329 


858 


821 


392 


13 


14 


419 


917 


878 


768 


354 


948 


846 


487 


14 


15 


.44443 


.79995 


.45903 


.84852 


. 47379 


.90037 


.48871 


.95583 


15 


16 


467 


.80074 


927 


935 


403 


126 


896 


678 


16 


17 


491 


152 


951 


.85019 


428 


216 


921 


774 


17 


18 


516 


231 


976 


103 


453 


305 


946 


870 


18 


19 


540 


309 


.46000 


187 


478 


395 


971 


966 


19 


20 


.44564 


.80388 


.4(5025 


.85271 


.47502 


.90485 


.48996 


.96062 


20 


21 


588 


467 


049 


355 


527 


575 


.49021 


158 


21 


22 


612 


546 


074 


439 


552 


665 


046 


255 


22 


23 


637 


625 


098 


523 


577 


755 


071 


351 


23 


24 


661 


704 


123 


608 


601 


845 


096 


448 


24 


25 


.44685 


.80783 


.46147 


.85692 


. 47626 


.90935 


.49121 


.96544 


25 


26 


709 


* 862 


172 


777 


651 


.91026 


146 


641 


26 


27 


734 


942 


196 


861 


676 


116 


171 


738 


27 


28 


758 


. 81021 


221 


946 


701 


207 


196 


835 


28 


29 


782 


101 


246 


.86031 


725 


297 


221 


932 


29 


30 


.44806 


.81180 


.46270 


.86116 


.47750 


. 91388 


.49246 


.97029 


30 


31 


831 


260 


295 


201 


775 


479 


271 


127 


31 


32 


855 


340 


319 


286 


800 


570 


296 


224 


32 


33 


879 


419 


344 


371 


825 


661 


321 


322 


33 


34 


903 


499 


368 


457 


849 


752 


346 


420 


34 


35 


.44928 


. 81579 


.46393 


.86542 


. 47874 


.91844 


. 49372 


.97517 


35 


36 


952 


659 


417 


627 


899 


935 


397 


615 


36 


37 


976 


740 


442 


713 


924 


.92027 


422 


713 


37 


38 


. 45001 


820 


466 


799 


949 


118 


447 


811 


38 


39 


025 


900 


491 


885 


974 


210 


472 


910 


39 


40 


.45049 


. 81981 


. 46516 


. 86970 


.47998 


.92302 


.49497 


.98008 


40 


41 


073 


.82061 


540 


. 87056 


.48023 


394 


522 


107 


41 


42 


098 


142 


565 


142 


048 


486 


547 


205 


42 


43 


122 


222 


5S9 


229 


073 


578 


572 


304 


43 


44 


146 


303 


614 


315 


098 


670 


597 


403 


44 


45 


.45171 


.82384 


.46639 


.87401 


.48123 


.92762 


.49623 


.98502 


45 


46 


195 


465 


663 


488 


148 


855 


! 648 


601 


46 


47 


219 


546 


688 


574 


172 


947 


673 


700 


47 


48 


244 


627 


712 


661 


197 


.93040 


698 


799 


48 


49 


268 


709 


737 


748 


222 


133 


723 


899 


49 


50 


.45292 


.82790 


. 46762 


.87834 


.48247 


.93226 


.49748 


.98998 


50 


01 


317 


871 


786 


921 


272 


319 


lio 


. 99098 


51 


52 


341 


953 


811 


.88008 


297 


412 


799 


198 


52 


53 


365 


.83034 


836 


095 


322 


505 


824 


298 
398 


53 


54 


390 


116 


860 


183 


347 


598 


849 


54 


55 


. 45414 


.83198 


.46885 


.88270 


.48372 


.93692 


. 49874 


.99498 


55 


56 


439 


280 


909 


357 


396 


785 


899 


598 


56 


57 


463 


362 


934 


445 


421 


879 


924 


698 


57 


58 


487 


444 


959 


532 


446 


973 


950 


799 


58 


59 


512 


526 


983 


620 


471 


.94066 


975 


899 


59 


60 


.45536 


.83608 


.47008 


.88708 


.48496 


.94160 


.50000 


1.00000 


60 
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60° 


61° 


62° 


68° 
























M. 


















M. 




vers. 


E/XS6C. 


Vers. 


jfiXSBC. 


Vara 

vers. 


EXS6C. 


• Vara 

vers. 


ExS6C. 




0 


.50000 


1.90000 


. 51519 


1.06267 


.53053 


1. 13005 


.54601 


1.20269 


0 


l 


025 


.00101 


544 


.06375 


079 


. 13122 


! 627 


.20395 


1 


2 


050 


.00202 


570 


.06483 


104 


.13239 


653 


.20521 


2 


0 


076 


.00303 


595 


.06592 


130 


.13356 


679 


.20647 


n 
O 


A 

4 


101 


.00404 


621 


.06701 


156 


. 13473 


705 


.20773 


4 


5 


.50126 


1.00505 


.51646 


1.06809 


1 . 53181 


1. 13590 


.54731 


1.209C0 


5 


6 


151 


.00607 


672 


.06918 


207 


. 13707 , 


757 


.21026 


6 


7 


176 


.00708 


697 


.07027 


233 


. 13825 


782 


.21153 


7 


Q 

o 


ooo 
Z\)Z 


ooqio 


7O0 

4Z6 


0*7107 


0*Q 
ZOO 


10QAO 


oUo 


OlOQO 


Q 

o 


A 

y 


227 


•.00912 


748 


.07246 


28-1 


.14060 


834 


.21407 


y 


10 


.50252 


1.01014 


.51774 


1.07356 


.53310 


1. 14178 


.54860 


1. 21535 


10 




277 


.01116 


799 


.07465 


336 


.14296 


886 


.21662 


11 


in 

IZ 


303 


.01218 


825 


.07575 


361 


. 14414 


912 


.21790 


12 


1 0 

lo 


328 


.01320 


850 


. 07685 


387 


. 14533 


938 


. 21918 


1 o 
lo 


1 A 

14 


353 


.01422 


876 


.07795 


413 


.14651 


964 


.22045 


1 A 

14 


15 


.50378 


1.01525 


.51901 


1.07905 


.53439 


1. 14770 


.54990 


1. 22174 


15 


1 A 
10 


404 


.01628 


927 


.08015 


464 


.14889 


.55016 


.22302 


1 A 
10 


17 
1/ 


429 


.01730 


952 


.08126 


490 


.15008 


042 


.22430 


1 7 

Li 


1Q 

lo 


A*A 
404 


Ol CQQ 

. Ulooo 




OQOOA 


El A 

010 


1 5107 


OAQ 




1 Q 

lo 


in 
IV 


479 


.01936 


.52003 


.08347 


542 


.15246 


094 


.22688 


10 

iy 


20 


.50505 


1.02039 


.52029 


1.08458 


.53567 


1. 15366 


.55120 


1.22817 


20 


Ol 

' Zl 


530 


.02143 


054 


.08569 


593 


.15485 


146 


.22946 


01 

Zl 


ZZ 


555 


.02246 


080 


.08680 


619 


. 15605 


172 


.23075 


oo 
£z 


OQ 
*0 


581 


.02349 


105 


.08791 


645 


. 15725 


198 


.23205 


OQ 
Z6 


OA 
Z4 


606 


.02453 


131 


.08903 


j 670 


.15845 


224 


.23334 


OA 

ZA 


£0 


.50631 


1.02557 


.52156 


1.09014 


.53696 


1. 15965 


.55250 


1.23464 


Z5 


Zfj 


656 


.02661 


182 


.09126 


722 


.16085 


276 


.23594 


4ft 


07 

zl 


682 


.02765 


207 


.09238 


748 


.16206 


302 


.23724 


07 
Zl 


OQ 

•o 


707 


OOQAQ 


ooo 
Z66 


OOOK.O 


77A 
i #4 


1 AOOA 


328 


. 23855 


OQ 
ZD 


Zv 


732 


.02973 


259 


.09462 


799 


. 16447 


354 


.23985 


OO 

Zv 


30 


.50758 


1. 03077 


.52284 


1. 09574 


.53825 


1. 16568 


.55380 


1. 24116 


30 


Ol 

•SI 


783 


. 03182 


310 


.09686 


851 


. 16689 


406 


.24247 


Ol 

ol 


OZ 


808 


.03286 


335 


.09799 


877 


.16810 


432 


.24378 


32 


09 
OO 


834 


.03391 


361 


.09911 


903 


. 16932 


458 


.24509 


oo 
oo 


o4 


859 


.03496 


386 


.10024 


928 


. 17053 


484 


.24640 


34 




.50884 


1.03601 


.52412 


1.10137 


.53954 


1.17175 


. 55510 


1. 24772 


35 


OA 
OO 


910 


.03706 


438 


.10250 


980 


.17297 


536 


.24903 


OA 

oO 


0*7 

61 


935 


.03811 


463 


.10363 


.54006 


. 17419 


563 


. 25035 


37 


OQ 
OO 


QAO 


rtooi a 


AAQ 


1HA77 


ooo 


. liSrti 


SCO 
009 


OKI A7 


38 


OO 
ov 


986 


.04022 


514 


.10590 


058 


. 17663 


615 


.25300 


oo 
6v 


40 


. 51011 


1.04128 


.52540 


1. 10704 


.54083 


1. 17786 


.55641 


1. 25432 


40 


41 


036 


.04233 


566 


.10817 


109 


.17909 


667 


.25565 


41 


in 

42 


062 


.04339 


591 


.10931 


135 


.18031 


693 


.25697 


42 


AO 

43 


087 


.04445 


617 


.11045 


161 


. 18154 


719 


.25830 


43 


44 


112 


.04551 


642 


. 11159 


| 187 


.18277 


745 


.25963 


44 


AK. 

45 


.51138 


1. 04657 


.52668 


1.11274 


.54213 


1. 18401 


. 55771 


1. 26097 


45 


AA 

40 


163 


.04764 


694 


.11388 


238 


.18524 


797 


.26230 


46 


4/ 


189 


.04870 


719 


.11503 


264 


.18648 


823 


.26364 


47 


48 


214 


.04977 


745 


. 11617 


290 


. 18772 


849 


.26498 


48 


40 
4v 


239 


.05084 


771 


. 11732 


316 


. 18895 


876 


.26632 


49 


50 


.51265 


1.05191 


.52796 


1. 11847 


.54342 


1. 19019 


.55902 


1.26766 


50 


51 


290 


.05298 


822 


.11963 


368 


. 19144 


928 


.26900 


51 


52 


316* 


.05405 


847 


.12078 


394 


.19268 


954 


.27035 


52 


53 


341 


.05512 


873 


. 12193 


420 


.19393 


980 


.27169 


53 


54 


366 


.05619 


899 


.12309 


446 


. 19517 


.56006 


.27304 


54 


55 


. 51392 


1.05727 


.52924 


1. 12425 


.54471 


1. 19642 


.56032 


1.27439 


55 


56 


417 


.05835 


950 


.12540 


497 


. 19767 


058 


. 27574 


56 


57 


443 


.05942 


976 


.12657 


523 


.19892 


084 


.27710 


57 


58 


468 


.06050 


.53001 


.12773 


549 


.20018 


111 


.27845 


58 


50 


494 


.06158 


027 


.12889 


575 


.20143 


137 


.27981 


59 


60 


.51519 


1.06267 


.53053 


1.13005 


.54601 


1. 20269 


.56163 


1.28117 


60 
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64° 


65° 


ft 




67° 




ti/f 




















JYL. 


















JYL. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




A 

U 


. 56163 


1. 28117 


. 57738 


1. dOO^O 




1 

1. *OOOW 


. 60927 


1. 55930 


A 

V 


1 


189 


. 28253 


765 


. 36768 


353 


.46020 


954 


. 56106 


1 


2 


215 


. 28390 


791 


. 36916 


379 


. 46181 


980 


.56282 


2 


3 


241 


. 28526 


817 


. 37064 


406 


.46342 


. 61007 


. 56458 


3 


4 


267 


. 28663 


QA A 

844 


. 37212 


433 


.46504 


034 


. 56634 


4 


5 


. 56294 


1. 28800 


. 57870 


1. 37361 


. 59459 


1.46665 


. 61061 


1. 56811 


5 


6 


320 


. 28937 


896 


. 37509 


486 


.46827 


088 


. 56988 


6 


7 


346 


. 29074 


923 


.37658 


512 


.46989 


114 


. 57165 


7 


8 


372 


.29211 


949 


.37808 


539 


. 47152 


141 


. 57342 


8 


9 


398 


.29349 


976 


. 37957 


566 


. 47314 


1A8 


.57520 


9 


in 


. 56425 


1. 29487 


. 58002 


1. 38107 


. OVOv* 


1 ATATI 
1. 4/4/ / 


. 61195 


1. 57698 


1 A 


11 


451 


. 29625 


028 


. 38256 


619 


.47640 


222 


. 57876 


11 


12 


477 


. 29763 


055 


. 38406 


645 


.47804 


248 


. 58054 


12 


13 


503 


. 29901 


081 


. 38556 


672 


.47967 


275 


. 58233 


13 


14 


529 


. 30040 


108 


. 38707 


699 


. 48131 


302 


. 58412 


14 


15 


. 56555 


1. 30179 


. 58134 


1. 38857 


.59725 


1. 48295 


. 61329 


1. 58591 


15 


16 


582 


. 30318 


160 


OAAAO 

. 39008 


752 


.48459 


356 


. 58771 


16 


17 


608 


. 30457 


187 


. 39159 


779 


.48624 


383 


. 58950 


17 


18 


634 


.30596 


213 


.39311 


805 


. 48789 


409 


.59130 


18 


19 


660 


.30735 


240 


.39462 


832 


.48954 


436 


.59311 


19 


£A3 


. 56687 


1. 30875 


. 58266 


1. 39614 


• OVOOV 




. 61463 


1. 59491 


Oft 


21 


713 


. 31015 


on o 


. 39766 


885 


.49284 


490 


. 59672 


21 


22 


739 


. 31155 


om 
oly 


. 39918 


912 


.49450 


517 


. 59853 


22 


23 


765 


. 31295 


Oil K 

o40 


. 4UU7U 


938 


.49616 


544 


. 60035 


23 


24 


791 


. 31436 


970 
6iL 




965 


. 49782 


570 


. 60217 


24 


25 


. 56818 


1. 31576 


. OooVo 


1. 40375 


.59992 


1.49948 


. 61597 


1. b0399 


25 


26 


OA A 


. 31717 


4Zo 


. 40528 


.60018 


.50115 


624 


. 60581 


26 


27 


870 


91 Q£Q 

. oloOO 


401 


A AAQ1 


045 


.50282 


651 


. 60763 


27 


28 


896 


.31999 


478 


.40835 


072 


.50449 


678 


.60946 


28 


29 


923 


.32140 


504 


.40988 


098 


.50617 


705 


.61129 


29 


30 


RAO AO 


1. 6££o*> 


KQ KOI 


1 411 AO 


60125 


1. 50784 


i -on 

. 61732 


1. 61313 


30 


31 


975 




KK7 
00/ 


. 41296 


152 


! 50952 


759 


. 61496 


31 


32 


. O/UUl 


QORAA 


0o4 


AtAfLfi 

. 4140U 


178 


. 51120 


785 


. 61680 


32 


33 


not! 


. 32708 


oiu 


A IftAt 


205 


. 51289 


812 


. 01OD4 


33 


34 


U04 


QOfiKfl 
. oZooU 


A97 
OO/ 


. 41/DU 


232 


. 51457 


839 


ROCkACl 


34 


35 


. 57080 


1. wwo 


. OoOOO 


1 A mi A 
1. 4lyl4 


.60259 


1. 51626 


. 61866 


1 C.OOOA 

1. oJz34 


35 


36 




. 33135 


690 


. 42070 


285 


. 51795 


893 


. 62419 


36 


37 


133 


. 33278 


71 A 

/10 


. 42225 


312 


.51965 


920 


. 62604 


37 


38 


159 


. 33422 


743 


. 42380 


339 


. 52134 


947 


.62790 


38 


39 


185 


.33565 


769 


. 42536 


365 


. 52304 


974 


.62976 


39 


40 


C701 O 

. 07*1* 


1. 661 Uo 


. oo/yo 


1. 4 AW* 


60392 


1. 52474 




1. 63162 


40 


41 




. 33852 


coo 


aoqaQ 
. 4^o4o 


419 


\ 52645 


027 


. 63348 


41 


42 


OA A 
J04 


oonnA 
. S6VVQ 


QA(\ 

<54v 


AOCtflK 

. 4JUU0 


445 


.52815 


U54 


. 63535 


42 


43 




. 34140 


o70 


. 43162 


472 


.52986 


081 


. 63722 


43 


44 


317 


. 34284 


9QC 


. 43318 


499 


. 53157 


108 


. 63909 


44 


45 


. 57343 


1. 34429 


. 58928 


1. 43476 


.60526 


1. 53329 


. 62135 


1. 64097 


45 


46 


369 


. 34573 


955 


. 43633 


552 


.53500 


162 


. 64285 


46 


47 


396 


. 34718 


981 


. 43790 


579 


. 53672 


189 


. 64473 


47 


48 


422 


. 34863 


. 59008 


. 43948 


606 


.53845 


216 


. 64662 


48 


49 


448 


.35009 


034 


.44106 


633 


.54017 


243 


.64851 


49 


50 


. 57475 


1. 35154 


.59061 


1.44264 


.60659 


1. 54190 


.62270 


1.65040 


50 


51 


501 


.35300 


087 


.44423 


686 


.54363 


297 


. 65229 


51 


52 


527 


. 35446 


114 


.44582 


/ AO 


. Q'tOOK) 


324 


.65419 


*9 
04j 


53 


554 


. 35592 


140 


. 44741 


740 


.54709 


351 


.65609 


53 


54 


580 


. 35738 


167 


.44900 


766 


.54883 


378 


.65799 


54 


55 


.57606 


1. 35885 


.59194 


1. 4,5059 


.60793 


1. 55057 


.62405 


1. 65989 


55 


56 


633 


.36031 


220 


. 45219 


820 


.55231 


431 


. 66180 


56 


57 


659 


. 36178 


247 


.45378 


847 


.55405 


458 


.66371 


57 


58 


685 


.36325 


273 


.45539 


873 


. 55580 


485 


.66563 


58 


59 


712 


. 36473 


300 


.45699 


900 


. 55755 


512 


.66755 


59 


60 


. 57738 


1. 36620 


. 59326 


1. 45859 


.60927 


1. 55930 


.62539 


1.66947 


60 
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68° 


69° 


70° 


71° 






















M. 


M. 




















vers. 


Exsec. 


vers. 


Exsec. 


Vers. 


Exsec. 


vers. 


Exsec. 




0 


. 62539 


1. 66947 


.64163 


1.79043 


.65798 


1.92380 


.67443 


2. 07155 


0 


1 


566 


. 67139 


190 


.79254 


825 


. 92614 


471 


.07415 


1 


2 


593 


. 67332 


218 


.79466 


853 


.92849 


498 


.07675 


2 


3 


620 


. 67525 


245 


. 79679 


880 


. 93083 


! 526 


.07936 


3 


4 


647 


. 67718 


272 


. 79891 


907 


. 93318 


553 


. 08197 


4 


5 


.62674 


1.67911 


.64299 


1. 80104 


.65935 


1. 93554 


.67581 


2. 08459 


5 


6 


701 


.68105 


326 


.80318 


962 


.93790 


608 


.08721 


6 


7 


728 


.68299 


353 


.80531 


989 


.94026 


636 


.08983 


7 


8 


4 00 




ool 


. 80746 


. 66017 


. 94263 


663 


. 09246 


8 


9 


782 


.68689 


408 


.80960 


044 


.94500 


691 


.09510 


9 


10 


.62809 


1.68884 


.64435 


1.81175 


.66071 


1.94737 


. 67718 


• 2.09774 


10 


11 


836 


.69079 


462 


.81390 


099 


. 94975 


746 


.10038 


11 


12 


863 


.69275 


489 


.81605 


126 


. 95213 


773 


. 10303 


12 


13 


890 


. 69471 


516 


. 81821 


154 


.95452 


1 801 


.10568 


13 


14 


917 


.69667 


544 


.82037 


181 


.95691 


829 


.10834 


14 


15 


.62944 


1. 69864 


. 64571 


1. 82254 


.66208 


1.95931 


.67856 


2. 11101 


15 


16 


971 


.70061 


598 


. 82471 


236 


. 96171 


884 


. 11367 


16 


17 


998 


.70258 


625 


.82688 


263 


.96411 


911 


. 11635 


17 


18 


. OdUZO 


. /U400 


OOO 


QOQflA 

. o-^yuo 


zyu 


. 96652 


939 


. 11903 


18 


19 


052 


.70653 


680 


.83124 


318 


.96893 


966 


. 12171 


19 


20 


; 63079 


1. 70851 


. 64707 


1.83342 


.66345 


1.97135 


.67994 


2. 12440 


20 


21 


106 


. 71050 


734 


.83561 


373 


.97377 


.68021 


. 12709 


21 


22 


133 


.71249 


761 


.83780 


400 


. 97619 


049 


.12979 


22 


23 


161 


.71448 


789 


.83999 


427 


. 97862 


077 


.13249 


23 


24 


188 


.71647 


816 


.84219 


455 


. 98106 


104 


.13520 


24 


25 


.63215 


1. 71847 


.64843 


1. 84439 


.66482 


1. 98349 


.68132 


2. 13791 


25 


26 


242 


.72047 


870 


. 84659 


510 


. 98594 


159 


.14063 


26 


27 


269 


.72247 


898 


.84880 


537 


.98838 


187 


.14335 


27 


28 


one 


"70AAQ 


XtZO 


. 85102 


564 


. 99U©«5 


214 


. 14608 


28 


29 


323 


. 72649 


952 


.85323 


592 


.99329 


242 


.14881 


29 


30 


.63350 


1.72850 


.64979 


1.85545 


.66619 


1.99574 


.68270 


2. 15155 


30 


31 


377 


. 73052 


.65007 


. 85767 


647 


.99821 


297 


.15429 


31 


32 


404 


.73254 


034 


.85990 


674 


2.00067 


i 325 


. 15704 


32 


33 


431 


. 73456 


061 


.86213 


702 


.00315 


352 


. 15979 


33 


34 


4.58 


.73659 


088 


.86437 


729 


.00562 


380 


. 16255 


34 


35 


. 63485 


1. 73862 


. 65116 


1.86661 


.66756 


2.00810 


.68407 


2. 16531 


35 


36 


512 


. 74065 


143 


.86885 


784 


. 01059 


435 


. 16808 


36 


37 


539 


. 74269 


170 


.87109 


811 


.01308 


463 


.17085 


37 


38 


000 


. 74473 


1 (IT 

197 


. 87334 


839 


. 01557 


490 


. 17363 


38 


39 


594 


. 74677 


225 


.87560 


866 


.01807 


518 


.17641 


39 


40 


. 63621 


1. 74881 


. 65252 


1. 87785 


.66894 


2. 02057 


.68546 


2. 17920 


40 


41 


648 


.75086 


279 


.88011 


921 


.02308 


573 


. 18199 


41 


42 


675 


.75292 


306 


.88238 


949 


. 02559 


601 


. 18479 


42 


43 


702 


.75497 


334 


.88465 


976 


.02810 


628 


. 18759 


43 


44 


729 


. 75703 


361 


.88692 


.67003 


.03062 


656 


.19040 


44 


45 


. 63756 


1. 75909 


.65388 


1. 88920 


. 67031 


2.03315 


.68684 


2. 19322 


45 


46 


783 


.76116 


416 


. 89148 


058 


.03568 


711 


.19604 


46 


47 


810 


.76323 


443 


. 89376 


086 


.03821 


739 


.19886 


47 


48 


838 


.76530 


470 


.89605 


113 


. 04075 


767 


.20169 


48 


49 


865 


. 76737 


497 


.89834 


141 


.04329 


794 


.20453 


49 


50 


.63892 


1. 76945 


. 65525 


1.90063 


.67168 


2.04584 


.68822 


2. 20737 


50 


51 


919 


.77154 


552 


.90293 


196 


.04839 


849 


. 21021 


51 


52 


946 


. 77362 


579 


.90524 


223 


.05094 


877 


. 21306 


52 


53 


973 


. 77571 


607 


.90754 


251 


.05350 


905 


. 21592 


53 


54 


.64000 


. 77780 


634 


.90986 


278 


.05607 


932 


. 21878 


54 


55 


.64027 


1. 77990 


.65661 


1. 91217 


.67306 


2. 05864 


.68960 


2. 22165 


55 


56 


055 


.78200 


689 


. 91449 


333 


. 06121 


988 


.22452 


56 


57 


082 


.78410 


716 


.91681 


361 


.06379 


.69015 


.22740 


57 


58 


109 


. 78621 


743 


. 91914 


388 


.06637 


043 


.23028 


58 


59 


136 


. 78832 


771 


.92147 


416 


.06896 


071 


.23317 


59 


60 


.64163 


1. 79043 


.65798 


1.92380 


.67443 


2. 07155 


.69098 


2. 23607 


60 
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72° 


73° 


74° 


75° 




M. 


















M. 




















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.69098 


2.23607 


. 70763 


2.42030 


.72436 


2.62796 


. 74118 


2. 86370 


0 


1 


126 


.23897 


791 


.42356 


464 


.63164 


146 


.86790 


1 


2 


154 


. 24187 


818 


.42683 


492 


.63533 


174 


.87211 


2 


3 


181 


. 24478 


846 


. 43010 


520 


.63903 


202 


.87633 


3 


4 


209 


. 24770 


874 


. 43337 


548 


.64274 


231 


.88056 


4 


5 


.69237 


2. 25062 


.70902 


2.43666 


. 72576 


2. 64645 


.74259 


2.88479 


5 


6 


264 


. 25355 


930 


.43995 


604 


.65018 


287 


.88904 
.89330 


6 


7 


292 


. 25648 


958 


.44324 


632 


.65391 


315 


7 


8 


320 


. 25942 


985 


. 44655 


660 


. 65765 


343 


.89756 


8 


9 


347 


.26237 


.71013 


.44986 


688 


.66140 


371 


.90184 


9 


10 


.69375- 


2.26531 


.71041 


2.45317 


. 72716 


2. 66515 


.74399 


2. 90613 


10 


11 


403 


.26827 


069 


.45650 


744 


.66892 


427 


. 91042 


11 


12 


430 


. 27123 


097 


.45983 


772 


.67269 


455 


. 91473 


12 


13 


458 


. 27420 


125 


.46316 


800 


.67647 


484 


. 91904 


13 


14 


486 


. 27717 


153 


.46651 


828 


. 68025 


512 


. 92337 


14 


15 


.69514 


2. 28015 


.71180 


2. 46986 


. 72856 


2. 68405 


.74540 


2.92770 


15 


16 


541 


. 28313 


208 


.47321 


884 


.68785 


568 


.93204 


16 


17 


569 


.28612 


236 


. 47658 


912 


. 69167 


596 


.93640 


17 


18 


597 


. 28912 


264 


. 47995 


940 


. 69549 


624 


.94076 


18 


19 


624 


.29212 


292 


.48333 


968 


. 69931 


652 


.94514 


19 


20 


.69652 


2. 29512 


.71320 


2.48671 


.72996 


2. 70315 


.74680 


2. 94952 


20 


21 


680 


.29814 


348 


.49010 


.73024 


.70700 


709 


.95392 


21 


22 


708 


. 30115 


375 


.49350 


952 


. 71085 


737 


.95832 


22 


23 


735 


. 30418 


403 


.49691 


080 


. 71471 


765 


.96274 


23 


24 


763 


. 30721 


431 


.50032 


108 


. 71858 


793 


.96716 


24 


25 


.69791 


2. 31024 


. 71459 


2. 50374 


. 73136 


2. 72246 


. 74821 


2. 97160 


25 


26 


818 


.31328 


487 


. 50716 


164 


.72635 


849 


.97604 


26 


27 


846 


.31633 


515 


.51060 


192 


.73024 


878 


.98050 


27 


28 


874 


. 31939 


543 


. 51404 


220 


. 73414 


906 


. 98497 


28 


29 


902 


. 32244 


571 


. 51748 


248 


.73806 


934 


.98944 


29 


30 


.69929 


2. 32551 


. 71598 


2.52094 


. 73276 


2. 74198 


.74962 


2. 99393 


30 


31 


957 


.32858 


626 


.52440 


304 


. 74591 


990 


.99843 


31 


32 


985 


. 33166 


654 


. 52787 


332 


.74984 


.75018 


3. 00293 


32 


33 


.70013 


. 33474 


682 


. 53134 


360 


. 75379 


046 


.00745 


33 


34 


040 


. 33783 


710 


. 53482 


388 


. 75775 


075 


.01198 


34 


35 


.70068 


2. 34092 


. 71738 


2. 53831 


. 73416 


2. 76171 


. 75103 


3. 01652 


35 


36 


096 


. 34403 


766 


. 54181 


444 


. 76568 


131 


. 02107 


36 


37 


124 


. 34713 


794 


.54531 


472 


.76966 


159 


.02563 


37 


38 


151 


. 35025 


822 


. 54883 


500 


. 77365 


187 


.03020 


38 


39 


179 


. 35336 


850 


.55234 


529 


. 77765 


216 


. 03479 


39 


40 


.70207 


2. 35649 


. 71877 


2. 55587 


. 73557 


2. 78166 


.75244 


3. 03938 


40 


41 


235 


. 35962 


905 


. 55940 


585 


. 78568 


272 


.04398 


41 


42 


263 


. 36276 


933 


. 56294 


613 


. 78970 


300 


.04860 


42 


43 


290 


.36590 


961 


.56649 


641 


. 79374 


328 


.05322 


43 


44 


318 


.36905 


989 


. 57005 


669 


. 79778 


356 


. 05786 


44 


45 


. 70346 


2. 37221 


.72017 


2. 57361 


. 73697 


2. 80183 


.75385 


3. 06251 


45 


46 


374 


.37537 


045 


. 57718 


725 


.'80589 


413 


.06717 


46 


47 


401 


.37854 


073 


.58076 


753 


.80996 


441 


.07184 


47 


48 


429 


. 38171 


101 


.58434 


781 


.81404 


469 


.07652 


48 


49 


457 


.38489 


129 


.58794 


809 


.81813 


497 


.08121 


49 


50 


.70485 


2.38808 


.72157 


2. 59154 


.73837 


2. 82223 


. 75526 


3.08591 


50 


51 


513 


.39128 


185 


. 59514 


865 


.82633 


554 


.09063 


51 


52 


540 


. 39448 


213 


. 59876 


893 


.83045 


582 


.09535 


52 


63 


568 


. 39768 


241 


.60238 


921 


.83457 


610 


.10009 


53 


54 


596 


.40089 


269 


.60601 


950 


.83871 


638 


.10484 


54 


55 


.70624 


2.40411 


.72296 


2. 60965 


. 73978 


2. 84285 


.75667 


3. 10960 


55 


56 


652 


.40734 


324 


.61330 


.74006 


.84700 


695 


.11437 


66 


57 


679 


. 41057 


352 


. 61695 


034 


.85116 


723 


. 11915 


57 


58 


707 


.41381 


380 


.62061 


062 


.85533 


751 


.12394 


58 


69 


735 


. 41705 


408 


.62428 


090 


. 85951 


780 


.12875 


59 


60 


. 70763 


2. 42030 


.72436 


2.62796 


.74118 


2. 86370 


.75808 


3. 13357 


60 
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76° 


77° 


78° 


79° 
























M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


' Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.75808 


3. 13357 


.77505 


3. 44541 


.79209 


3. 80973 


.80919 


4.24084 


0 




836 


. 13839 


533 


. 45102 


237 


. 81633 


948 


. 24870 


1 


2 


864 


. 14323 


562 


.45664 


266 


.82294 


976 


. 25658 


2 


3 


892 


. 14809 


590 


.46228 


294 


. 82956 


.81005 


.26448 


3 


4 


921 


. 15295 


618 


. 46793 


323 


. 83621 


033 


. 27241 


4 


5 


.75949 


3. 15782 


.77647 


3. 47360 


. 79351 


3. 84288 


. 81062 


4. 28036 


5 


5 


977 


. 16271 


675 


. 47928 


380 


.84956 


090 


.28833 


6 


7 


.76005 


. 16761 


703 


.48498 


408 


.85627 


119 


.29634 


7 


g 


034 


. 17252 


732 


.49069 


437 


. 86299 


148 


.30436 


g 


9 


062 


. 17744 


760 


.49642 


465 


.86973 


176 


. 31241 


9 


10 


.76090 


3. 18238 


. 77788 


3. 50216 


. 79493 


3. 87649 


.81205 


4. 32049 


10 


11 


118 


. 18733 


817 


.50791 


522 


.88327 


233 


.32859 


11 


12 


147 


. 19228 


845 


.51368 


550 


.89007 


262 


. 33671 


12 


13 


175 


. 19725 


874 


. 51947 


579 


.89689 


290 


.34486 


13 


14 


203 


.20224 


902 


. 52527 


607 


. 90373 


319 


. 35304 


14 


15 


.76231 


3. 20723 


. 77930 


3. 53109 


. 79636 


3. 91058 


. 81348 


4. 36124 


15 


16 


260 


.21224 


959 


.53692 


664 


. 91746 


376 


. 36947 


16 


17 


288 


.21726 


987 


. 54277 


693 


.92436 


405 


. 37772 


17 


18 


316 


.22229 


. 78015 


. 54863 


721 


.93128 


433 


.38600 


18 


19 


344 


. 22734 


044 


. 55451 


750 


.93821 


462 


.39430 


19 


20 


. 76373 


3. 23239 


. 78072 


3.56041 


. 79778 


3. 94517 


. 81491 


4. 40263 


20 


21 


401 


. 23746 


101 


. 56632 


807 


. 95215 


519 


. 41099 


21 


22 


429 


.24255 


129 


. 57224 


835 


. 95914 


548 


. 41937 


22 


23 


458 


. 24764 


157 


. 57819 


864 


.96616 


576 


. 42778 


23 


24 


486 


.25275 


186 


. 58414 


892 


. 97320 


605 


. 43622 


24 


25 


. 76514 


3. 25787 


. 78214 


3. 59012 


. 79921 


3. 98025 


.81633 


4. 44468 


25 


26 


542 


.26300 


242 


. 59611 


949 


.98733 


662 


.45317 


26 


27 


571 


. 26814 


271 


. 60211 


978 


.99443 


691 


. 46169 


27 


28 


599 


.27330 


299 


. 60813 


.80006 


4. 00155 


719 


.47023 


28 


29 


627 


.27847 


328 


. 61417 


035 


.00869 


748 


.47881 


29 


30 


. 76655 


3.28366 


. 78356 


3. 62023 


.80063 


4. 01585 


. 81776 


4.48740 


30 


31 


684 


.28885 


384 


. 62630 


092 


.02303 


805 


.49603 


31 


32 


712 


. 29406 


413 


. 63238 


120 


. 03024 


834 


. 50468 


32 


33 


740 


.29929 


441 


.63849 


149 


. 03746 


862 


. 51337 


33 


34 


769 


. 30452 


470 


. 64461 


177 


.04471 


891 


.52208 


34 


35 


. 76797 


3. 30977 


. 78498 


3. 65074 


.80206 


4. 05197 


. 81919 


4. 53081 


35 


36 


825 


.31503 


526 


. 65690 


234 


. 05926 


948 


. 53958 


36 


37 


854 


.32031 


555 


.66307 


263 


.06657 


977 


.54837 


37 


38 


882 


.32560 


583 


.66925 


291 


.07390 


.82005 


.55720 


38 


39 


910 


.33090 


612 


.67545 


320 


.08125 


034 


.56605 


39 


40 


. 76938 


3. 33622 


.78640 


3. 68167 


.80348 


4.08863 


.82063 


4. 57493 


40 


41 


967 


. 34154 


669 


.68791 


j 377 


.09602 


091 


.58383 


41 


42 


995 


.34689 


697 


. 69417 


405 


. 10344 


120 


. 59277 


42 


43 


. 77023 


.35224 


725 


.70044 


434 


. 11088 


148 


.60174 


43 


44 


052 


.35761 


754 


.70673 


462 


. 11835 


177 


. 61073 


44 


45 


. 77080 


3. 36299 


. 78782 


3. 71303 


.80491 


4. 12583 


.82206 


4. 61976 


45 


46 


108 


. 36839 


811 


.71935 


519 


. 13334 


234 


.62881 


46 


47 


137 


. 37380 


839 


. 72569 


548 


. 14087 


263 


.63790 


47 


48 


165 


. 37923 


868 


. 73205 


577 


. 14842 


292 


.64701 


48 


49 


193 


.38466 


896 


.73843 


605 


. 15599 


320 


.65616 


49 


50 


.77222 


3. 39012 


.78924 


3. 74482 


.80634 


4. 16359 


.82349 


4.66533 


50 


51 


250 


.39558 


953 


.75123 


662 


. 17121 


377 


.67454 


51 


52 


278 


.40106 


981 


.75766 


691 


.17886 


406 


.68377 


52 


53 


307 


.40656 


.79010 


.76411 


719 


. 18652 


435 


. .69304 


53 


54 


335 


.41206 


038 


. 77057 


748 


.19421 


463 


.70234 


54 


55 


. 77363 


3.41759 


. 79067 


3. 77705 


.80776 


4. 20193 


.82492 


4. 71166 


55 


56 


392 


.42312 


095 


.78355 


805 


.20966 


521 


. 72102 


56 


57 


420 


.42867 


123 


.79007 


833 


. 21742 


549 


.73041 


57 


58 


448 


. 43424 


152 


.79661 


862 


.22521 


578 


. 73983 


58 


59 


477 


.43982 


180 


.80316 


891 


.23301 


607 


.74929 


59 


60 


.77505 


3. 44541 


.79209 


3, 80973 


.80919 


4.24084 


.82635 


4,75877 
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80° 


81° 


82° 


83° 
























M. 


















M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 






0 


.82635 


4.75877 


.84357 


5.39245 


.86083 


6.18530 


.87813 


7. 20551 


0 


1 


664 


.76829 


385 


.40422 


111 


.20020 


842 


.22500 


1 


2 


692 


.77783 


414 


.41602 


140 


. 21517 


871 


.24457 


2 


3 


721 


. 78742 


443 


.42787 


169 


.23019 


900 


.26425 


3 


4 


750 


.79703 


471 


. 43977 


198 


.24529 


929 


.28402 


4 


5 


.82778 


4.80667 


.84500 


5. 45171 


.86227 


6.26044 


. 87957 


7.30388 


5 


6 


807 


.81635 


529 


.46369 


256 


.27566 


986 


.32384 


6 


7 


836 


.82606 


558 


. 47572 


284 


.29095 


.88015 


.34390 


7 


8 


864 


. 83581 


586 


. 48779 


313 


. 30630 


044 


. 36405 


8 


9 


893 


.84558 


615 


.49991 


342 


. 32171 


073 


.38431 


9 


10 


.82922 


4. 85539 


.84644 


5. 51208 


.86371 


6. 33719 


.88102 


7.40466 


10 


11 


950 


.86524 


673 


.52429 


400 


. 35274 


131 


.42511 


11 


12 


979 


. 87511 


701 


.53655 


428 


.36835 


160 


.44566 


12 


13 


.83008 


.88502 


730 


.54886 


457 


.38403 


188 


.46632 


13 


14 


036 


.89497 


759 


.56121 


486 


.39978 


217 


. 48707 


14 


15 


.83065 


4. 90495 


.84788 


5. 57361 


.86515 


6. 41560 


1 .88246 


7.50793 


15 


16 


094 


.91496 


816 


.58606 


544 


.43148 


275 


.52889 


16 


17 


122 


.92501 


845 


.59855 


573 


.44743 


304 


.54996 


17 


18 


151 


.93509 


874 


. 61110 


601 


. 46346 


333 


. 57113 


18 


19 


180 


.94521 


903 


.62369 


630 


.47955 


362 


.59241 


19 


20 


.83208 


4.95536 


.84931 


5.63633 


.86659 


6. 49571 


.88391 


7. 61379 


20 


21 


237 


.96555 


960 


.64902 


688 


.51194 


420 


.63528 


21 


22 


266 


.97577 


989 


.66176 


717 


.52825 


448 


.65688 


22 


23 


294 


.98603 


.85018 


.67454 


746 


.54462 


477 


. 67859 


23 


24 


323 


.99633 


046 


.68738 


774 


. 56107 


506 


.70041 


24 


25 


.83352 


5.00666 


.85075 


5. 70027 


.86803 


6. 57759 


.88535 


7.72234 


25 


26 


380 


. 01702 


104 


. 71321 


832 


.59418 


564 


.74438 


26 


27 


409 


. 02743 


133 


.72620 


861 


. 61085 


593 


.76653 


27 


28 


438 


. 03787 


162 


. 73924 


890 


. 62759 


622 


. 78880 


28 


29 


467 


.04834 


190 


.75233 


919 


.64441 


651 


.81118 


29 


30 


.83495 


5.05886 


.85219 


5. 76547 


.86947 


6.66130 


.88680 


7.83367 


30 


31 


524 


.06941 


248 


.77866 


976 


.67826 


709 


.85628 


31 


32 


553 


.08000 


277 


. 79191 


. 87005 


. 69530 


737 


.87901 


32 


33 


581 


.09062 


305 


.80521 


034 


.71242 


766 


.90186 


33 


34 


610 


.10129 


334 


.81856 


063 


.72962 


795 


.92482 


34 


35 


.83639 


5. 11199 


.85363 


5. 83196 


. 87092 


6. 74689 


.88824 


7. 94791 


35 


36 


667 


.12273 


392 


.84542 


120 


.76424 


853 


.97111 


36 


37 


696 


.13350 


420 


.85893 


149 


.78167 


882 


.99444 


37 


38 


725 


. 14432 


449 


. 87250 


178 


. 79918 


911 


8. 01788 


38 


39 


754 


. 15517 


478 


.88612 


207 


. 81677 


940 


.04146 


39 


40 


.83782 


5. 16607 


. 85507 


5.89979 


.87236 


• 6.83443 


.88969 


8.06515 


40 


41 


811 


.17700 


536 


. 91352 


265 


.85218 


998 


.08897 


41 


42 


840 


.18797 


564 


.92731 


294 


.87001 


.89027 


.11292 


42 


43 


868 


.19898 


593 


.94115 


322 


.88792 


055 


.13699 


43 


44 


897 


.21004 


622 


. 95505 


351 


.90592 


084 


. 16120 


44 


45 


.83926 


5.22113 


.85651 


5. 96900 


.87380 


6.92399 


.89113 


8. 18553 


45 


46 


954 


.23226 


680 


.98301 


409 


.94216 


142 


.20999 


46 


47 


983 


. 24343 


708 


. 99708 


438 


.96040 


171 


.23459 


47 


48 


.84012 


.25464 


737 


6. 01120 


467 


.97873 


200 


. 25931 


48 


49 


041 


.26590 


766 


.02538 


496 


.99714 


229 


.28417 


49 


50 


.84069 


5. 27719 


.85795 


6. 03962 


. 87524 


7.01565 


.89258 


8.30917 


50 


51 


098 


.28853 


823 


.05392 


553 


.03423 


287 


.33430 


51 


52 


127 


.29991 


852 


.06828 


582 


.05291 


316 


.35957 


52 


53 


155 


.31133 


881 


.08269 


611 


. 07167 


345 


.38497 


53 


54 


184 


.32279 


910 


.09717 


640 


.09052 


374 


. 41052 


54 


55 


.84213 


5. 33429 


. 85939 


6.11171 


. 87669 


7. 10946 


.89403 


8. 43620 


55 


56 


! 242 


.34584 


967 


.12630 


698 


.12849 


431 


.46203 


56 


57 


270 


.35743 


996 


. 14096 


726 


. 14760 


460 


.48800 


57 


58 


299 


.36906 


.86025 


. 15568 


755 


.16681 


489 


.51411 


58 


59 


328 


.38073 


054 


.17046 


784 


.18612 


518 


.54037 


59 


60 


.84357 


5.39245 


.86083 


6. 18530 


.87813 


7.20551 


! . 89547 


8.56677 
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84° 


85° 


86° 




















JVL. 














M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


OQK47 


O. OOO f / 


Ql9ft4 

. VI Z04 


in 47071 
1U. 


Q1A94 


10 ookko 
lO. 00OOV 


0 


1 


O/O 


K0109 
. OVooZ 


111 
olo 


M 100 
. 011VV 


AK1 
UOo 


0OKA7 
. OV04/ 


1 


2 


DUO 


A9009 


342 


. OOUOZ 


089 

uoz 


4(\KftA 
. 400O0 


2 


3 


A.14 
Oo4 


0400/ 


171 


Ivtt019 
. OOVOZ 


111 
111 


K1 A7A 
. O10/0 


3 


4 


663 


67387 


400 


A9R17 
. OZOo/ 


140 
14U 


. O/ol / 


4 


5 


AQA09 
. OVOVZ 


a 701m 


01 490 
. VI?* V 


in AA7AQ 
1U. 00/ OV 


QQ1AO 
. VolOV 


IO A4A1 1 
IO. 04U11 


5 


6 


791 
/ Zl 


. /ZOOO 


40© 


7079ft 
. /U/ ZO 


IQfi 
IVo 


7A9Rft 
. /UZOO 


6 


7 


750 


. 75579 


487 


. 74714 


227 


.76558 


7 


8 


779 


.78341 


516 


. 78727 


257 


.82913 


8 


9 


one 
QUO 


R1 1 1 Q 
. OlllV 


K4K 
0*0 


. oz/00 


9&A 
ZoO 


QO090 


9 


10 


ftQftOA 
. OVOOO 


ft GOQIO 
O, OOV1Z 


Ql *74 
. V 10/ 1 


in ftAfti7 

1U. OOOO/ 


OQ11 f\ 
. VoOlO 


10 QK7ftft 
lo. WO/OO 


10 


11 


8AK 
OOO 


86722 


p.01 

olio 


0HO14 


1AA 
044 


14 A901A 
14. UZolU 


11 


12 


SOI 
5V4 


OAK 4 7 
. OV04 / 


A19 

ooz 


Or AAA 


6(6 


AftfiQA 

. UoovU 


12 


13 


QOO 
VZO 


Q90ftQ 


OOI 


OQ914 
. WZ14 


AA9 
4UZ 


1 KK97 
. IOOZ/ 


13 


14 


019 

VOZ 


. VOZ^iO 


aoo 


1 1 A11Q7 
1 1 . U00V / 


411 
4ol 


99991 


14 


15 


ftOQVI 


C QQIOO 
O. VOl AO 


01710 
. VJ t IV 


1 1 A7 A 1 A 
1 1. U/OIU 


OQAAA 
. VO40U 


14 9&OTO 
14. ZOV/V 


15 


16 


onono 


Q mnu 

V. UJU10 


748 
/40 


1 1QK9 
. lloOZ 


AQQ 
4oV 


0K70K 
. oO/vo 


16 


17 


039 


.03923 


777 


. 16125 


518 


.42672 


17 


18 


068 


.06849 


806 


.20427 


547 


. 49611 


18 


19 


OQ7 
UV/ 


AQ709 
. UV/VZ 


81* 
000 


947A1 
. Z4/01 


K7A 
0/0 


. ooolo 


19 


20 


0019A 

. vuizo 


Q 197*9 
V. 1Z/DZ 


011A4 
. VliJO* 


11 9019K 
11. ZV1ZO 


QQAAK 
. VOOUO 


1 A AOA7Q 
14. OoO/V 


20 


21 


100 


1 H70A 


ftQI 
OVo 


5Q191 
. 00OZI 


AQ4 
0o4 


7Aft1 A 


21 


22 


1 ftd. 
154 


1fi79R 

. 10/ ZO 


Q99 
VZZ 




AAQ 

OOo 


7QAAR 


22 


23 


911 

ZlO 


91710 
. Zl /oV 


0*1 
VD1 


494Tift 
. 4Z4UO 


A09 
OVZ 


. 0OZO0 


23 


24 


949 
Z4Z 


9477A 
. . Z4/ /U 


vou 


AAOAA 
. 40 VI IU 


791 
/Zl 


. VZOV7 


24 


25 


00971 
. V UZ / 1 




Q9AAQ 


11 R14Qi* 
11. 0I4Z4 


. VO / 0U 


1 A Q AAA K 
1 4. VVVVO 


25 


26 


ouu 


0Aftft7 
. OvJOo/ 


oift 

UoO 


. OOVoJ 


770 
/ /V 


1 K flTA A9 
10. U/40Z 


26 


27 


329 


.33973 


067 


. 60572 


808 


.14999 


27 


28 


358 


. 37077 


096 


. 65197 


837 


.22607 


28 


29 


OftA 
OOO 


Af\OC\ 1 
. 4uZlll 


19* 
1Z0 


. OVOOO 


QAA 
OOO 


. 30287 


29 


30 


. VU410 


v. 4oo4o 


Q91 *4 
. VZ 10? 


1 1 TAKAQ 
11. /404V 


. VOOVO 


1 c ooni 1 

lo. oo041 


30 


31 


444 


4AKO* 
. %oouo 


1S1 
100 


7Q97ft 
. fVZ/O 


Q94 
VZ4 


A RQAA 
. 4000V 


31 


32 


471 
4#o 


. 4VOO0 


919 


. 54U4Z 


vOo 


K0770 
. 0O/7Z 


32 


33 


OUZ 


eoftftA 
. OZooO 


941 
Z41 


QQQA 1 


VoZ 


. 61751 


33 


34 


KOI 
Ool 


iaioa 

. OOIUO 


97n 

Z/U 


01A77 
. VoO/ 1 


04A1 1 
. V4U11 


AAOAO 

. OvoUo 


34 


35 


QAKAA 

. vuoou 


Q *Q14A 
V. 0VO4O 


O990Q 

. vzzw 


1 1 OQK4Q 
1 1 . Vo04V 


CkACiAfl 
. V4U4U 


10. 77V44 


35 


36 


OoV 


A9AA* 

. ozouo 


000 


1 O flQA KQ 

lZ. U«540o 


AAA 
UOv 


. 86159 


36 


37 


618 


.65885 


357 


.08404 


098 


.94456 


37 


38 


647 


.69186 


386 


.13388 


127 


16.02835 


38 


39 


A7A 
Of 0 


79KA7 
. /ZOU/ 


41 * 
410 


ifiiii 1 

. lo411 


1 KA 

loo 


. 11297 


39 


40 


0070*. 
. vu/uo 


Q 7KQ4Q 
V. /004V 


09444 


IO 9Q479 


Q41 QA 
. V41O0 


1A IdQAQ 

10. Ivo4o 


40 


41 


/04 


7091 9 

. /vziz 


471 
1(0 


Oft £79 
. ZOO/ A 


91 K 
ZlO 


. 28476 


41 


42 


7A0 
/Oo 


. oZOVO 


ouz 


01719 

. 00/ iz 


OA A 

Z44 


. 37196 


42 


43 


709 


ft AAA 1 


KQl 
OO i 


. OOO VI 


97Q 


A AAAR 

. 4oUUO 


43 


44 


fl91 

OZ1 


. OV4ZO 


*AA 
00U 


AA\ 19 
. 441 1Z 


on 9 


. o4vUo 


44 


45 


. VIKVAJ 


O Q9C77 
if. VZo/ / 


Q9*ftO 
. VZOoV 


IO AQQ7 1 } 
1Z. 4V0/O 


Oil OOI 
. U4ool 


lo. odovo 


45 


46 


ft7Q 
o/V 


QAO/tfi 

. yoo4o 


A1 Q 
Olo 


RilA7A 
. o4O/0 


360 


. 72975 


46 


47 


QAQ 
WO 


. vvo4i 


AA7 
04/ 


. OUUzl 


OQO 
OOV 


. 821 52 


47 


48 


937 


10. 03356 


676 


.65408 


418 


.91424 


48 


49 


966 


.06894 


705 


.70838 


447 


17. 00794 


49 


50 


.90995 


10. 10455 


.92734 


12.76311 


. 94476 


17. 10262 


50 


61 


.91024 


.14039 


763 


.81829 


505 


.19830 


51 


52 


053 


.17646 


792 


.87391 


534 


.29500 


52 


53 


082 


. 21277 


821 


.92999 


563 


. 39274 


53 


54 


111 


. 24932 


850 


.98651 


592 


.49153 


54 


55 


.91140 


10. 28610 


.92879 


13.04350 


.94621 


17. 59139 


55 


56 


169 


. 32313 


908 


.10096 


650 


. 69233 


56 


57 


197 


.36040 


937 


. 15889 


679 


.79438 


57 


58 


226 


. 39792 


966 


.21730 


708 


.89755 


58 


59 


255 


.43569 


995 


.27620 


737 


18. 00185 


59 


60 


.91284 


10. 47371 


.93024 


13.33559 


.94766 


18. 10732 


60 
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87° 


1 


58° 




89° 




M. 














M. 


















Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




0 


.94766 


18. 10732 


.96510 


27.65371 


.98255 


56.29869 


0 


1 


795 


. 21397 


539 


.89440 


284 


57. 26975 


1 


2 


825 


. 32182 


568 


28. 13917 


313 


58. 27431 


2 


3 


854 


.43088 


597 


.38812 


342 


59. 31411 


3 


4 


883 


. 54119 


626 


. 64137 


371 


60. 39105 


4 


5 


.94912 


18. 65275 


.96655 


28.89903 


.98400 


61. 50715 


5 


6 


941 


.76560 


684 


29. 16120 


429 


62. 66460 


6 


7 


970 


. 87976 


714 


.42802 


458 


63. 86572 


7 


8 


999 


.99524 


743 


.69960 


187 


65. 11304 


8 


9 


.95028 


19. 11207 


772 


.97607 


517 


66. 40927 


9 


10 


.95057 


19, 23028 


.96801 


30. 25758 


.98546 


67. 75736 


10 


11 


086 


.34989 


830 


. 54425 


575 


69. 16047 


11 


12 


115 


.47093 


859 


. 83623 


604 


70. 62205 


12 


13 


144 


.59341 


888 


31. 13366 


633 


72. 14583 


13 


14 


173 


. 71737 


917 


. 43671 


662 


73. 73586 


14 


15 


.95202 


19. 84283 


.96946 


31. 74554 


.98691 


75. 39655 


15 


16 


231 


. 96982 


975 


32. 06030 


720 


77. 13274 


16 


17 


260 


20. 09838 


.97004 


.38118 


749 


78. 94968 


17 


18 


289 


. 22852 


033 


. 70835 


778 


80. 85315 


18 


19 


318 


. 36027 


062 


33. 04199 


807 


82. 84947 


19 


20 


.95347 


20. 49368 


.97092 


33. 38232 


.98836 


84. 94561 


20 


21 


377 


.62876 


121 


.72951 


866 


87. 14924 


21 


22 


406 


. 76555 


150 


34. 08380 


895 


89. 46886 


22 


23 


435 


.90409 


179 


.44539 


924 


91. 91387 


23 


24 


464 


21.04440 


208 


81452 


953 


94. 49471 


24 


25 


.95493 


21. 18653 


. 97237 


35. 19141 


.98982 


97. 22303 


25 


26 


522 


.33050 


266 


. 57633 


.99011 


100. 11185 


26 


27 


551 


. 47635 


295 


.96953 


040 


103. 17574 


27 


28 


580 


.62413 


324 


36. 37127 


069 


106. 43114 


28 


29 


609 


.77386 


353 


. 78185 


098 


109. 89656 


29 


30 


.95638 


21.92559 


.97382 


37. 20155 


.99127 


113. 59301 


30 


31 


667 


22. 07935 


411 


.63068 


156 


117. 54440 


31 


32 


696 


.23520 


440 


38. 06957 


186 


121.77803 


32 


33 


725 


. 39316 


470 


. 51855 


215 


126. 32526 


33 


34 


754 


.55329 


499 


. 97797 


244 


131. 22229 


34 


35 


. 95783 


22. 71563 


.97528 


39. 44820 


.99273 


136. 51108 


35 


36 


812 


.88022 


557 


.92963 


302 


142. 24061 


36 


37 


841 


23. 04712 


586 


40. 42266 


331 


148. 46837 


37 


38 


871 


. 21637 


615 


.92772 


360 


155. 26228 


38 


39 


900 


.38802 


644 


41. 44525 


389 


162. 70325 


39 


40 


.95929 


23. 56212 


. 97673 


41.97571 


.99418 


170.88831 


40 


41 


958 


.73873 


702 


42. 51961 


447 


179.93496 


41 


42 


987 


.91790 


731 


43. 07746 


476 


189. 98680 


42 


43 


.96016 


24. 09969 


760 


. 64980 


505 


201.22122 


43 


44 


045 


.28414 


789 


44. 23719 


535 


213. 85995 


44 


45 


.96074 


24, 47134 


. 97819 


44. 84026 


.99564 


228. 18385 


45 


46 


103 


.66132 


848 


45. 45963 


593 


244. 55402 


46 


47 


132 


.85417 


877 


46. 09596 


622 


263. 44269 


47 


48 


161 


25. 04994 


906 


.74997 


651 


285. 47948 


48 


49 


190 


. 24869 


935 


47. 42241 


680 


311. 52297 


49 


50 


.96219 


25. 45051 


.97964 


48. 11406 


. 99709 


342. 77516 


50 


51 


248 


. 65545 


993 




I i go 


oca Q79QA 


Oi 


52 


277 


.86360 


. 98022 


49. 55840 


767 


428. 71873 


52 


53 


307 


26. 07503 


051 


50. 31290 


796 


490. 10702 


53 


54 


336 


.28981 


080 


51. 09027 


825 


571.95809 


54 


55 


.96365 


26.50804 


. 98109 


51.89156 


.99855 


686. 54960 


55 


56 


394 


.72978 


138 


52. 71790 


884 


858. 43689 


56 


57 


423 


. 95512 


168 


53. 57046 


913 


1144. 91574 


57 


58 


452 


26. 18417 


197 


54. 45053 


942 


1717. 87348 


58 


59 


481 


. 41700 


226 


55. 35946 


971 


3436. 74682 


59 


60 


.96510 


27. 65371 


.98255 


56.29869 


1.00000 


00 


60 
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Table XXIX 

METHODS OF EXPRESSING GRADIENTS 

(The different methods of expressing gradients have their values given for the 
usual range and to the customary degree of accuracy of their use) 



Angle 


Feet per 100 
feet hori- 
zontal or 
percent 


Feet to the 
mile hori- 
zontal 


1 vertical 
on or in— 


1 horizontal 
to— 


Ratter 
inches to 
the foot 


Degrees 
Itf 

m 

2 

r 

4 

4H 

5 

6 

7 

8 

9 
10 
15 
20 
25 
30 
40 
45 
50 
60 
65 
70 
75 
80 
81 
82 
83 
84 
85 
85H 
86 
86M 
87 

87H 

88 

8SX 

88^ 

88$* 

89 

sm 
mi 


0. 44 
.87 

1. 31 

1. 74 
2. 18 

2. 62 
3.06 

3. 49 

4. 37 
'5. 24 
6. 12 
6.99 
7. 37 
8.75 

10.51 
12. 28 
14. 05 
15. 84 
17.63 


23.0 
46. 1 
69. 1 
92. 2 
115. 1 
138. 3 
161.2 
184. 4 
230.5 
276.7 
322.9 
369.2 
415.5 
461.9 
555 


Horizontal 
229 

115 

76 

57 

46 

38 

33 

29 

23 

19 

16 

14 

13 

11.4 
9. 5 
8. 1 
7. 1 
6.3 
5.7 
3.7 
2.7 
2. 1 
1.7 
1.2 
1 


Vertical 



























































































































i 

1.2 
1.7 
2.1 
2.7 
3.7 
5.7 
6.3 
7.1 
8.1 
9.5 

11.4 

13 

14 

16 

19 

23 

29 

33 

38 

46 

57 

76 
115 
229 








































m 

l'4 
IH 
IH 
IX 
l 

% 
























































X 

% 


























X 














X 
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Table XXX 

DIFFERENCES IN ELEVATIONS FOR GIVEN HORIZONTAL 
DISTANCES AND GRADIENTS FROM 0° TO 30° 

From the line of the given gradient take out the tabular numbers corresponding 
to each of the numbers of the given distance. Point off the value found in the 
table, with as many places to the left of the decimal point as the distance has 
places. Add the values thus found. The result is the difference of elevation 
in the same unit as the distance. Example: Find the difference of elevation 
corresponding to a horizontal distance of 6,273 feet and a gradient of 3°. 



Feet 

For 3, opposite 3°, and under 3, point off 1 place 0. 1572 

For 70, opposite 3°, and under 7, point off 2 places 03. 668 

For 200, opposite 3°, and under 2, point off 3 places 010. 48 

For 6,000, opposite 3°, and under 6, point off 4 places 0314. 4 



For 6,273, the difference in elevation is 328. 7052 



Gra- 




Difference of elevation for horizontal distances of — 






dient 




















in de- 




















grees 


1 


2 


3 


4 


5 


6 


7 


8 


9 


H 


00087 


00174 


00261 


00348 


00435 


00522 


00609 


00696 


00783 


l 


00174 


00349 


00523 


00698 


00872 


01047 


01221 


01396 


01570 


1H 


00262 


00524 


00786 


01048 


01310 


01572 


01834 


02096 


02358 


2 


00349 


00698 


01047 


01396 


01745 


02094 


02443 


02792 


03141 


2H 


00436 


00872 


01308 


01744 


02180 


02616 


03052 


03488 


03924 


3 


00524 


01048 


01572 


02096 


02620 


03144 


03668 


04192 


04716 


4 


00699 


01398 


02097 


02797 


03496 


04195 


04894 


05594 


06293 


5 


00875 


01750 


02625 


03500 


04375 


05250 


06125 


07000 


07875 


6 


01051 


02102 


03153 


04204 


05255 


06306 


07357 


08408 


09459 


7 


01228 


02456 


03684 


04912 


06140 


07368 


08596 


09824 


11052 


8 


01405 


02810 


04216 


05621 


07027 


08432 


09837 


11243 


12648 


9 


01584 


03168 


04752 


06336 


07920 


09.504 


11088 


12672 


14256 


10 


01763 


03526 


05289 


07053 


08816 


10579 


12343 


14106 


15869 


12 


02125 


04251 


06376 


08502 


10628 


12753 


14879 


17004 


19130 


14 


02493 


04986 


07479 


09973 


12466 


14959 


17453 


19946 


22439 


16 


02867 


05734 


08602 


11469 


14337 


17204 


20071 


22939 


25806 


18 


03249 


06498 


09747 


12996 


16245 


19494 


22743 


25992 


29241 


20 


03639 


07279 


10919 


14558 


18198 


21838 


25477 


29117 


32757 


22 


04040 


08080 


12120 


16161 


20201 


24241 


28282 


32322 


36362 


24 


04452 


08904 


13356 


17809 


22261 


26713 


31166 


35618 


40070 


26 


04877 


09754 


14631 


19509 


24386 


29263 


34141 


39018 


43895 


28 


05317 


10634 


15951 


21268 


26585 


31902 


37219 


42536 


47853 


30 


05773 


11547 


17320 


23094 


28867 


34641 


40414 


46188 


51961 



The difference of elevation for any gradient and any horizontal distance may 
be obtained by multiplying the distance by the tangent of the angle or gradient. 
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Table XXXI 

DIFFERENCES IN ELEVATIONS FOR GIVEN SLOPE DISTANCES 
AND GRADIENTS FROM 0° TO 30° 



(See explanation under table XXX.) 



Gra- 






Difference of elevation for sloping distances of— 






dient 




















in de- 




















grees 


1 


2 


3 


4 


5 


6 


7 


8 


9 




00087 


00174 


00262 


00349 


00436 


00523 


00611 


00698 


00785 




00174 


00349 


00523 


00698 


00873 


01047 


01222 


01396 


01571 


h 


00262 


00523 


00785 


01047 


01309 


01571 


01832 


02094 


02356 




00349 


00698 


01047 


01396 


01745 


02094 


02443 


02792 


03141 




00436 


00872 


01308 


01745 


02181 


02617 


03053 


03489 


03926 


3 


00523 


01047 


01570 


02093 


02617 


03140 


03663 


04187 


04710 


4 


00697 


01395 


02093 


02790 


03488 


04185 


04883 


05580 


06278 


5 


00871 


01743 


02615 


03486 


04358 


05229 


06101 


06972 


07844 


6 


01045 


02090 


03136 


04181 


05226 


06272 


07317 


08362 


09407 


7 


01219 


02437 • 


03656 


04875 


06093 


07312 


08531 


09749 


10968 


8 


01392 


02783 


04175 


05567 


06959 


08350 


09742 


11134 


12525 


9 


01564 


03129 


04693 


06257 


07822 


09386 


10950 


12515 


14079 


10 


01736 


03473 


05209 


06946 


08682 


10419 


12155 


13892 


15628 


12 


02079 


04158 


06237 


08316 


10395 


12475 


14554 


16633 


18712 


14 


02419 


04838 


07258 


09677 


12096 


14515 


16934 


19354 


21773 


16 


02756 


05513 


08269 


11025 


13782 


16538 


19294 


22051 


24807 


18 


03090 


06180 


09270 


12361 


15451 


18541 


21631 


24721 


27811 


20 


03420 


06840 


10261 


13681 


17101 


20521 


23941 


27362 


30782 


22 


03746 


07492 


11238 


14984 


18730 


22476 


26222 


29968 


33714 


24 


04067 


08135 


12202 


16269 


20337 


24404 


28471 


32539 


36606 


26 


04384 


08767 


13151 


17535 


21918 


26302 


30686 


35070 


39453 


28 


04695 


09389 


14084 


18779 


23473 


28168 


32863 


37558 


42252 


30 


05000 


10000 


15000 


20000 


25000 


30000 


35000 


40000 


45000 



The difference of elevation for any sloping distance and any angle or gradient 
may be found by multiplying the distance by the sine of the angle. 
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Table XXXII 

HORIZONTAL DISTANCES FOR GIVEN SLOPE DISTANCES AND 
GRADIENTS FROM 0° TO 30° 



This table is to be used similarly to table XXXI. 



(gra- 
dient 


Horizontal distances for sloping distances of— 


in de- 




















grees 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


09998 


19997 


29995 


39994 


49992 


59991 


69989 


79988 


89986 


2 


099P4 


19988 


29982 


39976 


49969 


59963 


69957 


79951 


89945 


3 


09986 


19972 


29959 


39945 


49931 


59918 


69904 


79890 


89877 


4 


09976 


19951 


29927 


39902 


49878 


59854 


69829 


79805 


89781 


5 


09962 


19924 


29886 


39848 


49810 


59772 


69733 


79695 


89657 


6 


09945 


19890 


29836 


39781 


49726 


59671 


69616 


79562 


89507 


7 


09925 


19851 


29776 


39702 


49627 


59553 


69478 


79404 


89329 


8 


09903 


19805 


29708 


39611 


49513 


59416 


69319 


79221 


89124 


9 


09877 


19754 


29631 


39507 


49384 


59261 


69138 


79015 


88892 


10 


09848 


19696 


29544 


39392 


49240 


59088 


68936 


78785 


88633 


12 


09781 


19563 


29344 


39126 


48907 


58689 


68470 


78252 


88033 


14 


09703 


19406 


29108 


38812 


48515 


58218 


67921 


77624 


87326 


16 


09613 


19225 


28838 


38450 


48063 


57676 


67288 


76901 


86513 


18 


09510 


19021 


28532 


38042 


47553 


57063 


66574 


76084 


85595 


20 


09397 


18794 


28191 


37588 


46985 


56381 


65778 


75175 


84572 


22 


09272 


18544 


27815 


37087 


46359 


55631 


64903 


74175 


83446 


24 


09135 


18271 


27406 


36542 


45677 


54813 


63948 


-73084 


82219 


25 


09063 


18126 


27189 


36252 


45315 


54378 


63441 


72505 


81568 


26 


08988 


17976 


26964 


35952 


44940 


53928 


62915 


71903 


80891 


27 


08910 


17820 


26730 


35640 


44550 


53460 


62370 


71280 


80190 


28 


08829 


17659 


26488 


35318 


44147 


52977 


61806 


70636 


79465 


29 


08746 


17492 


26238 


34985 


43731 


52477 


61223 


69969 


78716 


30 


08660 


17320 


25981 


34641 


43301 


51961 


60622 


69282 


77942 



The horizontal distance corresponding to any sloping distance, and any angle 
or gradient may be found by multiplying the sloping distance by the cosine of 
the angle. 
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Table XXXIII 

REDUCTION TO THE HORIZONTAL OF DISTANCES PACED ON 

SLOPES 

Distances other than those in the table may be found by simple computations. 
Example: Find the horizontal equivalent of 738 paces on a 5° rising slope. 

700 paces on slope =632.8 paces on level. 
30 paces on slope = 27.1 paces on level. 
8 paces on slope = 7.2 paces on level. 



738 paces on slope = 667.1 paces on level. 

This table takes into account the following: 
Reduction of slope distance to horizontal. 

The fact that a man takes a shorter pace when walking down a slope than 

when walking on a level. 
The fact that a man takes a shorter pace when walking up a slope than 

when walking down the same slope. 









Equivalent number of paces on horizontal, for slopes of— 






Number 


























of paces 


























measured 


5 


0 


10° 


15° 


20° 


25° 


30° 


on the 


























slope 


Up 


Down 


Up 


Down 


Up 


Down 


Up 


Down 


Up 


Down 


Up 


Down 


100 


090.4 


095.6 


078.7 


091.5 


069.3 


087.4 


058.8 


080.8 


049.1 


068.2 


035.8 


051.4 


110 


099.4 


105. 1 


086.6 


100.6 


076.2 


096.1 


064.7 


088.9 


054.0 


075.0 


039.4 


036.5 


120 


108.4 


114.7 


094.4 


109.8 


083.2 


104.9 


070.6 


097.0 


058.9 


081.8 


043.0 


061.7 


130 


117.5 


124.3 


102.3 


119.0 


090.1 


113.6 


076.4 


105.0 


063.8 


088.7 


046.5 


066.8 


140 


126.6 


133.8 


110.2 


128.1 


097.0 


122.4 


082.3 


113.1 


068.7 


095.5 


050.1 


072. 0 


150 


135.6 


143.4 


118.1 


137.3 


104.0 


131.1 


088.2 


121.2 


073.7 


102.3 


053.7 


077.1 


160 


144.6 


153.0 


125.9 


146.4 


110.9 


139.8 


094.1 


129.3 


078.6 


109.1 


057.3 


082.2 


170 


153.7 


162.5 


133.8 


155.6 


117.8 


148.6 


100.0 


137.4 


083.5 


115.9 


060.9 


087.4 


180 


162.7 


172.1 


141.7 


164.7 


124.7 


157.3 


105.8 


145.4 


088.4 


122.8 


064.4 


092.5 


190 


171.8 


181.6 


149.5 


173.9 


131.7 


166.1 


111.7 


153.5 


093.3 


129.6 


068.0 


097.7 


200 


180.8 


191.2 


157.4 


183.0 


138.6 


174.8 


117.6 


161.6 


098.2 


136.4 


071.6 


102.8 


300 


271.2 


286.8 


236.1 


274.5 


207.9 


262.2 


176.4 


242.4 


147.3 


204.6 


107.4 


154.2 


400 


361.6 


382.4 


314.8 


366.0 


277.2 


349.6 


235.2 


323.2 


196.4 


272.8 


143.2 


205.6 


600 


452.0 


478.0 


393.5 


457.5 


346.5 


437.0 


294.0 


404.0 


245.5 


341.0 


179.0 


257.0 


600 


542.4 


573.6 


472.2 


549.0 


415.8 


524.4 


352.8 


484.8 


294.6 


409.2 


214.8 


308.4 


700 


632.8 


669.2 


550.9 


640.5 


485.1 


611.8 


411.6 


565.6 


343.7 


477.4 


250.6 


359.8 


800 


723.2 


764.8 


629.6 


732.0 


554.4 


699.2 


470.4 


646.4 


392.8 


545.6 


286.4 


411.2 


900 


813.6 


860.4 


708.3 


823.5 


623.7 


786.6 


529.2 


727.2 


441.9 


613.8 


322.2 


462.6 



*v Google 



(217) 



Original from 
UNIVERSITY OF CALIFORNIA 



TM 5-236 



SURVEYING TABLES 



Table XXXIV 
RADII AND THEIR LOGARITHMS 

(The radii and their logarithms are given for degrees of curvature ranging from 
0° to 40°. The degree D is the central angle subtended by a chord of 100 feet. 
Example: For a 2° 0' curve the radius is 2,864.93 feet. The log of 2,864.93 
is 3.457115.) 



Deg. 


Radius 


) 

Log. 


Deg. 


Radius 


Log. 


Deg. 


Radius 




D. 


R. 


R. ! 


D. 


R. 


R. 


D. 


R. 




o / 

0 0 


00 


00 


0 / 

1 0 


5729. 65 


3. 758128 


o / 

2 0 


2864.93 


3.457115 


1 


343774. 68 


5.536274 


1 


5635. 72 


.750950 


1 


2841.26 


.453511 


o 
Ju 


171K87 ^4 

J. 4 lOO 4 . OTt 


. 235244 


2 


5544. 83 


. 743888 


o 

St 


2817 97 


. 449937 


3 


114591. 56 


! 059153 


3 


5456! 82 


! 736939 


3 


2796. 06 


1446392 


4 


85943. 67 


4. 934214 


4 


5371.56 


.730100 


4 


2772.53 


.442876 


5 


68754.94 


4.837304 


5 


5288.92 


3. 723367 


5 


2750.35 


3.439388 


6 


57295. 79 


.758123 


6 


5208.79 


. 716737 


6 


2728.52 


.435928 


7 


4Q110 fiS 


. 691176 


7 


5131. 05 


. 710206 


7 


9707 04 


43940^ 


8 


42971.84 


! 633184 


8 


5055^59 


! 703772 


8 


2685.89 


.429089 


9 


38197. 20 


.582031 


9 


4982.33 


.697432 


9 


2665.08 


.425710 


10 


34377.48 


4.536274 


10 


4911. 15 


3.691183 


10 


2644.58 


3. 422356 


11 


31252.26 


.494881 


11 


4841.98 


.685023 


11 


2624.39 


.419029 


19 


OQ/M7 on 


457093 


12 


4774. 74 


• U 4 OcTiO 


12 


2604. 51 


41 ^797 


13 


26444.22 


! 422331 


13 


4709.33 


.672959 


13 


2584.93 


. 412449 


14 


24555.35 


.390146 


14 


4645. 69 


. 667051 


14 


2565.65 


.409197 


15 


22918.33 


4.360183 


15 


4583.75 


3. 661221 


15 


2546.64 


3.405968 


16 


21485. 94 


.332154 


16 


4523.44 


.655469 


16 


2527.92 


.402763 


17 

XI 


9*1999 Oft 


?0&fi9* 

. OKhJoLO 


17 


4464. 70 


. 649792 


17 


9KAQ A7 
*OW. "*4 


1QQKQ9 

. OaHOOL 


18 


19098.61 


.281002 


18 


4407.46 


! 644189 


18 


2491.29 


.396424 


19 


18093. 43 


. 257521 


19 


4351. 67 


.638656 


19 


2473.37 


.393289 


20 


17188. 76 


4.235244 


20 


4297.28 


3. 633194 


20 


2455. 70 


3. 390176 


21 


16370. 25 


. 214055 


21 


4244.23 


.627799 


21 


2438.29 


.387085 


99 


1 *V*9ft 1 *t 


iQoeR9 

. XUOoOL 


99 


4192. 47 


fi99470 


99 


2421. 12 


. OowiD 


23 


14946. 75 


. 174547 


23 


414L 96 


.617206 


23 


2404! 19 


.380969 


24 


14323. 97 


.156064 


24 


4092.66 


.612005 


24 


2387.50 


.377943 


25 


13751. 02 


4. 138335 


25 


4044.51 


3. 606866 


25 


2371.04 


3. 374938 


26 


13222. 13 


.121302 


26 


3997.48 


. 601787 


26 


2354.80 


.371954 


97 
Jit 


197^9 43 

X440&» tO 


. 104911 


27 


3951. 54 




27 


2338. 78 


• ODOvVU 


28 


12277. 70 


! 089117 


28 


3906! 64 


.591803 


28 


2322.98 


.366046 


29 


11854.33 


.073877 


29 


3862.74 


.586896 


29 


2307. 39 


.363122 


30 


11459. 19 


4.059154 


30 


3819.83 


3.582044 


30 


2292.01 


3. 360217 


31 


11089. 54 


.044914 


31 


3777.85 


. 577245 


31 


2276.84 


.357332 


^9 
OA 


10743 oo 

l\Jl tO. XAJ 


. 031125 


32 


0 1 0\J- 4 U 


^79400 

• O 4 £f\aa 


32 


2261. 86 


. Oimw 


33 


10417. 45 


! 017762 


33 


3696. 61 


.567804 


33 


2247! 08 


.351618 


34 


10111.06 


.004797 


34 


3657.29 


.563160 


34 


2232.49 


.348789 


35 


9822. 18 


3.992208 


35 


3618. 80 


3.558564 


35 


2218.09 


3. 345979 


36 


9549.34 


.979973 


36 


3581. 10 


.554017 


36 


2203.87 


.343187 


37 


9291 95 


. 968074 


37 


3A44 1Q 

A X. Xo 


. 549517 


37 


2189 84 


. 340412 


38 


9046.75 


! 956492 


38 


3508.02 


1545063 


38 


2175. 98 


1337655 


39 


8814. 78 


. 945212 


39 


3472. 59 


.540654 


39 


2162.30 


.334915 


40 


8594. 42 


3. 934216 


40 


3437. 87 


3. 536289 


40 


214& 79 


3. 332193 


41 


8384. 80 


.923493 


41 


3403.83 


.531968 


41 


2135. 44 


.329488 


42 


8185. 16 


.913027 


42 


3370. 46 


.527690 


42 


2122.26 


.326799 


43 


7994.81 


.902808 


43 


3337. 74 


.523453 


43 


2109.24 


.324127 


AA 
44 


7Q1Q 1 1 


QOQQ04 


A A 

44 


ooVo. DO 


. OlVZOf 


AA 

44 




QOI AVI 
. OZ14/1 


45 


7639. 49 


3.883064 


45 


3274.17 


3. 515101 


45 


2083.68 


3.318832 


46 


7473. 42 


. 873519 


46 


3243.29 


.510985 


46 


2071. 13 


.316208 


47 


7314. 41 


.864179 


47 


3212. 98 


.506908 


47 


2058.73 


.313600 


48 


7162. 03 


.855036 


48 


3183.23 


.502868 


48 


2046.48 


.311008 


49 


7015. 87 


.846081 


49 


3154.03 


.498866 


49 


2034.37 


.308431 


50 


6875. 55g 


3. 837308 


50 


3125.36 


3.494900 


50 


2022.41 


3.305869 


51 


674a 74 


.828708 


51 


3097.20 


.490970 


51 


2010. 59 


.303323 


52 


6611. 12 


.820275 


52 


3069.55 


.487075 


52 


1998.90 


.300791 


53 


6486.38 


.812002 


53 


3042.39 


.483215 


53 


1987.35 


.298274 


54 


6366.26 


.803885 


54 


3015. 71 


.479389 


54 


1975. 93 


.295771 


55 


625a 51 


3. 795916 


55 


2989.48 


3. 475596 


55 


1964.64 


3.293283 


56 


6138.90 


.788091 


56 


2963.72 


.471836 


56 


1953.48 


.290809 


57 


! 6031.20 


.780404 


57 


2938.39 


.468109 


57 


1942.44 


.288349 


58 


5927.22 


.772851 


58 


2913. 49 


.464413 


58 


1931.53 


.285902 


59 


5826.76 


.765427 


59 


2889.01 


.460749 


59 


1920.75 


.283470 


60 


5729.65 


3. 758128 


60 


2864.93 


3.457115 


60 


1910.08 


3. 281051 
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Table XXXIV. — Radii and their logarithms — Continued 



Dec 


■Radius 


Log. 


"Dai? 


Radius 


Los 


Dap 


Radius 


Loir 




R. 


R. 


D?" 


R. 


R. 


D?' 


R. 


R?' 


o / 

3 0 


1910.08 


3.281051 


o / 

4 0 


1432.69 


3. 156151 


0 / 
5 0 


1146.28 


3.059290 


i 


1899. 53 


.278645 


1 


1426. 74 


. 154346 


1 


1142. 47 


.057846 


2 


1889.09 


. 276253 


2 


1420.85 


. 152548 


2 


1138. 69 


.056407 


3 


1878. 77 


. 273874 


3 


1415. 01 


. 150758 


3 


1134.94 


.054972 


4 


1868. 56 


• 271508 


4 


1409.21 


.148975 


4 


1131. 21 


. 053542 


5 


1858.47 


3. 269155 


5 


1403.46 


3. 147200 


5 


1127.50 


3. 052116 


6 


1848.48 


.266814 


6 


1397. 76 


. 145431 


6 


1123. 82 


.050696 


7 


1838.59 


.264486 


7 


1392. 10 


. 143670 


7 


1120. 16 


.049280 


8 


1828. 82 


. 262170 


8 


1386.49 


. 141916 


8 


1116. 52 


.047868 


9 


1819. 14 


.259867 


9 


1380.92 


. 140169 


9 


1112. 91 


.046462 


10 


1809.57 


3. 257576 


10 


1375. 40 


3. 138430 


10 


1109.33 


3.045059 


11 


1800. 10 


.255296 


11 


1369. 92 


. 136697 


11 


1105. 76 


.043662 


12 


1790. 73 


.253029 


12 


1364. 49 


. 134971 


12 


1102. 22 


.042268 


13 


1781. 45 


. 250774 


13 


1359. 10 


. 133251 


13 


1098. 70 


AiAODA 

.040880 


14 


1772. 27 


.248530 


14 


1353.75 


. 131539 


14 


1095.20 


.039495 


15 


1763. 18 


3. 246297 


15 


1348.45 


3. 129833 


15 


1091. 73 


3.038115 


16 


1754. 19 


. 244077 


16 


1343. 18 


. 128134 


16 


1088. 28 


.036740 


17 


1745. 29 


. 241867 


17 


1337. 96 


. 126442 


17 


1084.85 


.035368 


18 


1736.48 


.239669 


18 


1332 77 


. 124756 


18 


1081. 44 


.034002 


19 


1727. 75 


. 237481 


19 


1327.63 


. 123077 


19 


1078.05 


.032639 


20 


1719. 12 


3.235305 


20 


1322.53 


3. 121404 


20 


1074.68 


3.031281 


21 


1710. 57 


. 233140 


21 


1317. 46 


. 119738 


21 


1071. 34 


.029927 


22 


1702. 10 


. 230985 


22 


1312. 43 


. 118078 


22 


1068. 01 


.028577 


23 


1693. 72 


.228841 


23 


1307.45 


. 116424 


23 


1064. 71 


.027231 


24 


1685.42 


.226707 


24 


1302.50 


. 114777 


24 


1061.43 


.025890 


25 


1677. 20 


3.224584 


25 


1297.58 


3. 113136 


25 


1058. 16 


3.024552 


26 


1669. 06 


. 222472 


26 


1292. 71 


. 111501 


26 


1054.92 


.023219 


27 


1661.00 


.220369 


27 


1287. 87 


. 109872 


27 


1051. 70 


.021890 


28 


1653.02 


. 218277 


28 


1283.07 


. 108249 


28 


1048. 49 


.020565 


29 


1645. 11 


. 216194 


29 


1278. 30 


. 106632 


29 


1045. 31 


.019244 


30 


1637.28 


3. 214122 


30 


1273. 57 


3. 105022 


30 


1042.14 


3.017927 


31 


1629. 52 


.212060 


31 


1268. 87 


. 103417 


31 


1039.00 


. 016614 


32 


1621. 84 


.210007 


32 


1264. 21 


. 101818 


32 


1035.87 


.015305 


33 


1614. 22 


.207964 


33 


1259. 58 


. 100225 


33 


1032. 76 


.013999 


34 


1606.68 


(Wf Ann 

.205930 


34 


1254. 98 


.098638 


34 


1029. 67 


. 012698 


35 


1599. 21 


3.203906 


35 


125tt 42 


3.097057 


35 


1026.60 


3.011401 


36 


1591. 81 


. 201892 


36 


1245.89 


.095481 


36 


1023. 55 


. 010107 


37 


1584. 48 


. 199886 


37 


1241. 40 


.093912 


37 


1020. 51 


.008818 


38 


1577. 21 


. 197890 


38 


1236. 94 


.092347 


38 


1017. 49 


.007532 


39 


1570. 01 


. 195903 


39 


1232. 51 


.090789 


39 


1014. 50 


.006250 


40 


1562.88 


3. 193925 


40 


1228. 11 


3.089236 


40 


1011. 51 


3.004972 


41 


1555. 81 


. 191956 


41 


1223. 74 


.087688 


41 


1008. 55 


. 003698 


42 


1548. 80 


. 189996 


42 


1219. 40 


.086147 


42 


1005. 60 


.002427 


43 


1541.86 


. 188045 


43 


1215. 09 


.084610 


43 


1UU2. 07 


. 001160 


44 


1534.98 


. 186103 


44 


1210. 82 


.083079 


44 


999. 76 


2. 999897 


45 


1528. 16 


3. 184169 


45 


1206. 57 


3.081553 


45 


996.87 


2.998637 


46 


1521. 40 


. 182244 


46 


1202.36 


.080033 


46 


993. 99 


. 997381 


47 


1514. 70 


. 180327 


47 


1198. 17 


. 078518 


47 


991. 13 


. 996129 


48 


1508. 06 


. 178419 


48 


1194. 01 


. 077008 


48 


988. 28 


. 994880 


49 


1501. 48 


. 176519 


49 


1189. 88 


.075504 


49 


985. 45 


.993635 


50 


1494. 95 


3. 174627 


50 


1185.78 


3.074005 


50 


982 64 


2.992393 


51 


1488 48 


. 172744 


51 


1181. 71 


. 07251 1 


51 


979 84 


QQl 1 55 

. £717 1 1 \J\J 


52 


1482.07 


! 170868 


52 


1177! 66 


! 071022 


52 


977^06 


.989921 


53 


1475.71 


.169001 


53 


1173.65 


.069538 


53 


974.29 


.988690 


54 


1469.41 


. 167142 


54 


1169. 66 


.068059 


54 


971.54 


.987463 


55 


146a 16 


3. 165291 


55 


1165. 70 


3. 066585 


55 


968. 81 


2 986239 


56 


1456.96 


.163447 


56 


1161. 76 


.065116 


56 


966.09 


.985018 


57 


1450.81 


.161612 


57 


1157.85 


.063653 


57 


963.39 


.983801 


58 


1444. 72 


. 159784 


58 


1153.97 


.062194 


58 


960.70 


.982587 


59 


1438.68 


.157963 


59 


1150. 11 


.060740 


59 


958.02 


.981377 


60 


1432.69 


3. 156151 


60 


1146.28 


3.059290 


60 


955.37 


2 980170 
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Table XXXIV. — Radii and their logarithms — Continued 



Deg. 
D. 


Radius 
R. 


Log. 
R. 


Deg. 
D. 


Radios 
R. 


Log. 
R. 


Deg. 
D. 


Radius 
R. 


Igg. 
R. 


o / 

6 0 


955.37 


2.980170 


0 / 

7 0 


819.02 


2.913295 


o / 

8 0 


716.78 


2.855385 


1 


952 72 


.978966 


1 


817.08 


.912263 


1 


715.29 


.854483 


2 


950.09 


.977766 


2 


815. 14 


.911234 


2 


713. 81 


.853583 


3 


947.48 


.976569 


3 


813.22 


.910208 


3 


712 33 


.852684 


4 


944.88 


.975375 


4 


811.30 


.909183 


4 


710.87 


.851787 


6 


942 29 


2.974185 


5 


809.40 


2.908162 


5 


709.40 


2,850892 


6 


939.72 


.972998 


6 


807.50 


.907142 


6 


707.94 


.849999 


7 


937.16 


.971814 


7 


805.61 


.906125 


7 


706.49 


.849108 


8 


934.62 


.970633 


8 


803.73 


.905111 


8 


705.05 


.848219 


9 


932.09 


.969456 


9 


801.86 


.904098 


9 


703.61 


.847331 


10 


929.57 


2 968282 


10 


800.00 


2.903089 


10 


70218 


2846446 


11 


927.07 


.967111 


11 


798. 14 


.902081 


11 


700.75 


.845562 


12 


924.58 


.965943 


12 


796.30 


.901076 


12 


699.33 


.844679 


13 


922. 10 


.964778 


13 


794.46 


.900073 


13 


697.91 


.843799 


14 


919.64 


.963616 


14 


79263 


.899073 


14 


696.50 


.842921 


15 


917. 19 


2962458 


15 


790.81 


2898074 


15 


695.09 


2.842044 


16 


914. 75 


.961303 


16 


789.00 


.897079 


16 


693.70 


.841169 


17 


91233 


.960150 


17 


787.20 


.896085 


17 


692 30 


.840296 


18 


909.92 


.959001 


18 


785.40 


.895094 


18 


690.91 


.839424 


19 


907.52 


.957855 


19 


783.62 


.894104 


19 


689.53 


.838555 


20 


905.13 


2 956711 


20 


781.84 


2.893118 


20 


688.16 


2. 837687 


21 


902.76 


.955571 


21 


780.07 


.892133 


21 


686.78 


.836821 


22 


900.40 


.954434 


22 


778.31 


.891151 


22 


685.42 


.835956 


28 


898.05 


.953300 


23 


776.55 


.890171 


23 


684.06 


.835093 


24 


895. 71 


.952168 


24 


774.81 


.889193 


24 


682 70 


.834232 


25 


893.39 


2951040 


25 


773.07 


2.888217 


25 


681.35 


2.833373 


26 


891.08 


.949915 


26 


771.34 


.887244 


26 


680.01 


.832515 


27 


888.78 


.948792 


27 


769. 61 


.886272 


27 


678.67 


.831660 


28 


886.49 


.947673 


28 


767.90 


.885303 


28 


677.34 


.830805 


29 


88121 


.946556 


29 


766. 19 


.884336 


29 


67a 01 


.829953 


30 


881.95 


2.945442 


30 


764.49 


2.883371 


30 


674.69 


2829102 


31 


879.69 


.944331 


31 


762.80 


.882409 


31 


673.37 


.828253 


32 


877.45 


.943223 


32 


761. 11 


.881448 


32 


67206 


.827405 


33 


875.22 


.942118 


33 


759.43 


.880490 


33 


67a 75 


.826560 


34 


873.00 


.941015 


34 


757. 76 


.879534 


34 


669.45 


.825715 


35 


870.79 


2.939916 


35 


756.10 


2 878580 


35 


668. 15 


2824873 


36 


868.60 


.938819 


36 


754.44 


.877627 


36 


666.86 


.824032 


37 


866.41 


.937725 


37 


752.80 


.876678 


37 


665.57 


.823193 


38 


864.24 


.936633 


38 


751. 16 


.875730 


38 


664.29 


.822355 


39 


862.07 


.935545 


39 


749.52 


.874784 


39 


663.01 


.821519 


40 


859.92 


2.934459 


40 


747.89 


2.873840 


40 


661.74 


2.820685 


41 


857.78 


.933376 


41 


746.27 


.872898 


41 


660.47 


.819852 


42 


855.65 


.932295 * 


42 


744.66 


.871959 


42 


659.21 


.819021 


43 


853.53 


.931218 


43 


743.06 


.871021 


43 


657.95 


.818191 


44 


851.42 


.930142 


44 


741.46 


.870086 


44 


656.69 


.817363 


45 


849.32 


2.929070 


45 


739.87 


2. 869152 


45 


655.45 


2.816537 


46 


847.23 


.928000 


46 


738.28 


.868221 


46 


654.20 


.815712 


47 


845.15 


.926933 


47 


736.70 


.867291 


47 


652.96 


.814889 


48 


843.08 


.925869 


48 


735.13 


.866363 


48 


661.73 


.814067 


49 


841.02 


.924807 


49 


733.56 


.865438 


49 


650.50 


.813247 


50 


838.97 


2.923747 


50 


732.01 


2 864514 


50 


649.27 


2.812428 


51 


836.93 


.922691 


51 


730.45 


.863593 


! 61 


648.05 


. 811611 


52 


834.90 


.921637 


52 


728. 91 


.862673 


52 


646.84 


.810796 


53 


832.88 


.920585 


53 


727.37 


.861755 


58 


645.63 


.809982 


54 


830.88 


.919536 


54 


725.84 


.860840 


54 


644.42 


.809169 


55 


828.88 


2918490 


55 


724. 31 


2859926 


55 


643.22 


2808358 


56 


826.89 


.917446 


56 


722.79 


.859014 


56 


642.02 


.807549 


57 


824.91 


.916404 


67 


721.28 


.858104 


57 


640.83 


.806741 


58 


822 93 


.915365 


58 


719. 77 


. 857196 


58 


639.64 


.805935 


59 


820.97 


.914329 


59 


718.27 


.856290 


59 


638.45 


.805130 


60 


819.02 


2913295 


60 


716.78 


2855385 


60 


637.27 


2804327 
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Deg. 


Radios 


Log. 


Deg. 


Radius 


Log. 


Deg. 


Radios 


Log. 


D? 


R. 


R? 


D? 


R. 


R. 


D? 


R. 


r: 


o / 






0 / 






0 / 






9 0 


637.27 


2.804327 


11 0 


621.67 


2 717397 


13 0 


441.68 


2 646111 


2 


634.03 


.802724 


2 


520. 10 


.716087 


2 


440.56 


.644004 


4 


632.60 


.801128 


4 


518.54 


. 714781 


4 


439.44 


.642899 


6 


630.29 


.799538 


6 


616.99 


.713479 




438.33 


.641796 


8 


627.99 


. 797953 


8 


516.44 


. 712181 


8 


437.22 


.640699 


10 


625.71 


2.796374 


10 


513. 91 


2 710887 


10 


436.12 


2639603 


12 


623.45 


. 794801 


12 


512 38 


709596 


12 


435. 02 


.638610 


14 


621. 20 


. 793234 


14 


510. 87 


. 706310 


14 


433.93 


. 637419 


16 


618.97 


. 791673 


16 


509. 36 


. 707027 


16 


432.84 


. 636331 


18 


616. 76 


! 790117 


18 


507.86 


! 705748 


18 


43l! 76 


.635246 


20 


614.56 


2.788566 


20 


506.38 


2 704473 


20 


43a 69 


2 634164 


22 


512. 38 


. 787021 


22 


504. 90 


. 703202 


22 


429. 62 


.633085 


24 


610. 21 


. 785482 


24 


503. 42 


" 701934 


24 


428! 56 


.632008 


26 


608.06 


.' 783948 


26 


501. 96 


! 700671 


26 


427. 60 


.630934 


28 


605.93 


. 782420 


28 


50o! 51 


* 699410 


28 


426! 44 


.629863 


30 


603.80 


2.780697 


30 


499.06 


2 696154 


30 


425.40 


2628794 


32 


601. 70 


. 779379 


32 


497. 62 




32 


424. 36 


• 627728 


34 


599* 6i 


! 777867 


34 


496. 19 




34 


423. 32 


. 626665 


36 


597! 53 


! 776360 


36 


494! 77 


. 694407 


36 


422! 28 


. 626604 


38 


59& 47 


] 774858 


38 


493. 36 


693165 


38 


421. 26 


! 624546 


40 


593.42 


2.773361 


40 


491.96 


2 691926 


40 


420.23 


2623490 


42 


591. 38 


. 771870 


42 


490. 56 


690602 


42 


419. 22 


.622437 


44 


589! 36 


" 770383 


44 


489* 17 


. 689460 


44 


418! 20 


. 621387 


46 


587! 36 


! 768902 


46 


487! 79 


. 688233 


46 


417. 19 


.620339 


48 


5g5* 35 


! 767426 


48 


486* 42 


. 687006 


48 


416! 19 


.619294 


50 


583.38 


2.765955 


50 


485.05 


2 685788 


50 


416. 19 


2618251 


62 


581. 42 


. 764489 


52 


483. 69 


. 684570 


52 


414.20 


. 617211 


54 


579. 46 


* 763028 


54 


482 34 


! 683357 


54 


413! 21 


. 616173 


56 


577! 53 


\ 761572 


56 


481. 00 


. 682146 


56 


412 23 


. 615138 


58 


575! 60 


* 760120 


58 


479! 67 


' 680030 


58 


411. 25 


. 614106 


10 0 


573.69 


2.758674 


12 0 


478.34 


2.679735 


14 0 


410.28 


2 613076 


2 


571. 78 


. 757232 


2 


477. 02 


. 678535 


2 


409. 31 


. 612048 


4 


559* 90 


! 755796 


4 


475. 71 


\ 677338 


4 


406! 34 


. 611023 


5 


568. 02 


\ 754364 


6 


474" 40 


. 676145 


6 


407. 38 


. 610000 




566. 16 


! 752937 


8 


473. 10 


. 674954 


8 


406! 42 


. 608980 


10 


564.31 


2. 751514 


10 


471.81 


2. 673767 


10 


406.47 


2607962 


12 


562.47 


750096 


12 


470. 53 


. 672584 


12 


404. 53 


.606946 


14 


560. 64 


. 748683 


14 


469. 25 


. 671403 


14 


403! 58 


.605933 


16 


558*82 


! 747274 


16 


467. 98 


! 670226 


16 


402! 65 


. 604923 


18 


55Z 02 


. 745870 


18 


466. 72 


669052 


18 


401. 71 


. 603914 


20 


555.23 


2. 744471 


20 


465.46 


2 667881 


20 


400.78 


2 602908 


22 


553.45 


. 743076 


22 


464. 21 


. 666713 


22 


399. 86 


. 601906 


24 


55L 68 


! 741686 


24 


462 96 


. 665549 


24 


398.94 


.600904 


26 


549. 92 


. 740300 


26 


461. 73 


. 654388 


26 


398.02 


.599906 


28 


548* 17 


. 738918 


28 


460. 50 


. 663229 


28 


397. 11 


.698908 


30 


54a 44 


2 737541 


30 


459.28 


2 662074 


30 


396.20 


2 697914 


32 


544. 71 


. 736169 


32 


458. 06 


. 660922 


32 


395.30 


.596922 


34 


543. 00 


. 734800 


34 


456. 85 


. 659773 


34 


394.40 


.595933 


36 


541. 30 


! 733436 


36 


455. 65 


. 658628 


36 


393. 50 


. 594945 


38 


539. 61 


! 732077 


38 


454* 45 


. 657485 


38 


392! 61 


\ 593960 


40 


537.92 


2.730721 


40 


453.26 


2 656345 


40 


391. 72 


2 592978 


42 


536.25 


.729370 


42 


452.07 


.655208 


42 


390.84 


.591997 


44 


534.59 


.728023 


44 


450.89 


.654075 


44 


389.96 


. 591019 


46 


532 94 


.726681 


46 


449.72 


.652944 


46 


389.06 


.590043 


48 


531.30 


.725342 


48 


448.56 


. 651816 


48 


388.21 


.589069 


50 


629.67 


2724008 


50 


447.40 


2 650691 


50 


387.34 


2 588097 


52 


528.05 


.722677 


52 


446.24 


. 649570 


52 


386.48 


.587128 


! 54 


526.44 


. 721351 


54 


445.09 


.648451 


54 


385.62 


.586161 


56 


524.84 


.720029 


56 


443.95 


.647335 


56 


384.77 


.585196 


58 


523.25 


. 718711 


58 


442 81 


.646221 


58 


383. 91 


.584233 


60 


521. 67 


2. 717397 


60 


441.68 


2 645111 


60 


383.06 


2 583272 
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Deg. 


Radius 


Igg. 


Deg. 


Radius 




Deg. 


Radius 


Igg. 


D. 


T» 
XV. 


XV. 


D. 


XV. 


XV. 


u. 


XV. 


it. 


o / 

15 0 


383.06 


2.583272 


0 / 
20 0 


287.94 


2.459300 


0 / 

30 0 


193.19 


2.285974 


5 


380 96 


580880 


10 


285 58 


455733 


10 


192 14 


283623 


10 


378.* 88 


578501 


20 


283! 27 


452195 


20 


19l! 11 


281286 


15 


376. 82 


576135 


30 


280.99 


448688 


30 


190.09 


278963 


20 


374.79 


573783 


40 


27a 75 


445209 


40 


189.08 


276652 


25 


372. 77 


571443 


50 


276.54 


441759 


50 


188.09 


274355 


30 


370. 78 


2. 569116 


21 0 


274. 37 


2. 438337 


31 0 


187. 10 


2,272071 


35 


368. 81 


566802 


10 


272. 23 


434943 


10 


186. 12 


269800 


40 


366.86 


564500 


20 


270.' 13 


431575 


20 


185!l6 


267541 


45 


364.93 


562210 


30 


268.06 


428235 


30 


184.20 


265295 


60 


363.02 


559933 


40 


266.02 


424921 


40 


183.26 


263062 


55 


361. 13 


557668 


50 


264.02 


421633 


50 


182. 32 


260841 


16 0 


359.26 


2.555415 


22 0 


262.04 


2.418371 


32 0 


181.40 


2.258632 


5 


357 42 


553173 


10 


260 10 


415134 


10 


180. 48 


256435 


10 


355*59 


550944 


20 


258! 18 


411922 


20 


179! 58 


254250 


15 


353.77 


548726 


30 


256.29 


408734 


30 


178.68 


252077 


20 


351.98 


546519 


40 


254.43 


405571 


40 


177.79 


249916 


25 


350.21 


544324 


50 


252.60 


402431 


50 


176.92 


247766 


30 


348.45 


2.542140 


23 0 


250.79 


2. 399315 


33 0 


176. 05 


2.245628 


35 


346 71 




10 


249. 01 


396222 


10 


175 19 


243501 


40 


344! 99 


537806 


20 


247! 26 


393151 


20 


17134 


241386 


45 


343.29 


535655 


30 


245.53 


390103 


30 


173.49 


239282 


50 


341.60 


533516 


40 


243.82 


387077 


40 


172.66 


237188 


55 


339.93 


531386 


50 


242.14 


384073 


50 


171.83 


235106 


17 0 


338.27 


2.529268 


24 0 


240.49 


2. 381091 


34 0 


171.02 


2.233035 


5 


336 64 


527160 


10 


238 85 


378130 


10 


170. 21 


230974 


10 


335.01 


525062 


20 


237! 24 


375190 


20 


169! 40 


228924 


15 


333. 41 


522975 


30 


235.65 


372270 


30 


168. 61 


226884 


20 


331.82 


520898 


40 


234.08 


369371 


40 


167. 82 


224855 


25 


33a 24 


518831 


50 


232.54 


366492 


50 


167.05 


222837 


30 


328.68 


2. 516774 


25 0 


231.01 


2. 363633 


35 0 


166.28 


2.220828 


35 


327 13 


514727 


10 


229 51 


360794 


10 


165 51 


218830 


40 


325*60 


512690 


20 


22ft! 02 


357974 


20 


164! 76 


216842 


45 


324.09 


510662 


30 


226.55 


355173 


30 


164. 01 


214863 


50 


322.59 


508645 


40 


225.11 


352391 


40 


163.27 


212895 


55 


321. 10 


506636 


50 


223.68 


349627 


50 


162.53 


210937 


18 0 


319.62 


2.504638 


26 0 


222.27 


2.346882 


36 0 


161.80 


2.208988 


5 


318. 16 


50264ft 


10 


220. 88 


344155 


10 


161 08 


207048 


10 


316. 71 


500668 


20 


219.' 51 


341446 


20 


16Q!37 


205119 


15 


315.28 


498697 


30 


2ia 15 


338755 


30 


159.66 


203198 


20 


313.86 


496736 


40 


216. 81 


336081 


40 


158.96 


201288 


25 


312. 45 


494783 


50 


215. 49 


333424 


50 


15a 27 


199386 


30 


311.06 


2.492839 


27 0 


214.18 


2. 330785 


37 0 


157.58 


2. 197494 


35 


309 67 


490904 


10 


212. 89 


328162 


10 


156. 90 


195610 


40 


308! 30 


488978 


20 


211. 62 


325556 


20 


156.22 


193736 


45 


306.95 


487061 


30 


210.36 


322967 


30 


155.55 


191871 


50 


305.60 


485152 


40 


209.12 


320393 


40 


154.89 


190014 


55 


304.27 


483252 


50 


207.89 


317836 


50 


154.23 


188167 


19 0 


302.94 


2. 481361 


28 0 


206.68 


2. 315295 


38 0 


153.58 


2.186328 


5 


301.63 


479478 


10 


205.48 


312769 


10 


152.93 


184498 


10 


300.33 


477603 


20 


204.30 


310259 


! 20 


152.29 


182676 


15 


299. 04 


475736 


30 


203. 13 


307764 


30 


151. 66 


180863 


20 


297.77 


473878 


40 


201.97 


305285 


40 


151.03 


179059 


25 


296.50 


472028 


50 


200.83 


302820 


50 


15a 41 


177263 


30 


295.25 


2. 470186 


29 0 


199.70 


2.300370 


39 0 


149. 79 


2. 175475 


35 


29100 


468352 


10 


198.58 


297935 


10 


149. 17 


173695 


40 


292.77 


466526 


20 


197. 48 


295515 


20 


148. 57 


171924 


45 


291.55 


464708 


30 


196.38 


293108 


30 


147.97 


170160 


50 


290.33 


462897 


40 


195. 31 


290716 


40 


147.37 


168405 


55 


289. 13 


461095 


50 


194.24 


288338 


50 


146.78 


166658 


60 


287.94 


2.459300 


60 


193. 19 


2. 285974 


60 


146.19 


2. 164918 
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Table XXXV 
TANGENT OFFSETS AND MIDDLE ORDINATES 

Values are given for chords of 100 feet. (100 sin % D). The tangent offset 
for a subchord (less than 100 feet) is obtained from the general formula: 

& 

a — flioo 



100 2 



where 



c=The length of the subchord; 
a = The tangent offset for c; 
aioo = The tangent offset for chord of 100 feet. 
The middle ordinate is the perpendicular distance from the mid-point of the 
100-foot chord to the arc. 
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Table XXXV.— 



SURVEYING TABLES 
Tangent offsets and middle ordinates — Continued 
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Table XXXVI 
TANGENTS AND EXTERNALS FOR 1° CURVES 

The intersection angle is given in the left hand column of each series of 3 
columns. Opposite that angle are found the tangent distance and external dis- 
tance for 1° curve. To find the tangent and external for any degree of curvature 
other than 1°, divide the tabular values by the given degree of curvature. Results 
are approximate and must be corrected by the use of table XXXVII. 
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Table XXXVI. — Tangents and externals for 1° curves — Continued 
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394.1 


20 


2753.4 


627.2 


30 


1615. 9 


223. 5 


30 


2170. 8 


397. 4 


30 


2763. 7 


631. 7 


40 


1624. 9 


226. 0 


40 


2180. 3 


400. 8 


40 


2773. 9 


636. 2 


50 


1633.9 


228. 4 


50 


2189. 9 


404.2 


50 


2784. 2 


640. 7 


32 0 


1643. 0 


230.9 


42 0 


2199. 4 


407.6 


52 0 


2794. 5 


645. 2 


10 


1652.0 


233.4 


10 


2209.0 


411.1 


10 


2804.9 


649.7 


20 


1661.0 


235.9 


20 


2218.6 


414.5 


20 


2815.2 


654.3 


30 


1670. 0 


23& 4 


30 


2228. 1 


418. 0 


30 


2825. 6 


658. 8 


40 


1679. 1 


241. 0 


40 


2237. 7 


421. 5 


40 


2835. 9 


663. 4 


60 


1688b 1 


243. 5 


60 


2247. 3 


425.0 


50 


2846. 3 


668. 0 


33 0 


1697. 2 


246. 1 


43 0 


2257. 0 


428. 5 


63 0 


2856. 7 


672.7 


10 


1706.3 


248.7 


10 


2266.6 


432.0 


10 


2867.1 


677.3 


20 


1715. 3 


251.3 


20 


2276.2 


435.6 


20 


2877.5 


682.0 


30 


1724. 4 


253.9 


30 


2285. 9 


439. 2 


30 


2888. 0 


686. 7 


40 


1733. 5 


256. 5 


40 


2295. 6 


442. 8 


40 


2898. 4 


691.4 


50 


1742. 6 


259. 1 


50 


2305. 2 


446. 4 


50 


2908.9 


696. 1 


34 0 


1751. 7 


261.8 


44 0 


2314.9 


450.0 


64 0 


2919. 4 


700.9 


10 


1760.8 


264.5 


10 


2324.6 


453.6 


10 


2929.9 


705.7 


20 


1770.0 


267.2 


20 


2334.3 


457.3 


20 


294a 4 


710.5 


30 


1779. 1 


269.9 


30 


2344. 1 


461.0 


30 


2951. 0 


715.3 


40 


1788. 2 


272. 6 


40 


2353. 8 


464. 6 


40 


2961. 5 


720.1 


50 


1797.4 


275.3 


50 


2363. 5 


468.4 


50 


297Z 1 


725.0 


35 0 


1806. 6 


278. 1 


45 0 


2373. 3 


472. 1 


55 0 


2982. 7 


729.9 


10 


1815. 7 


280.8 


10 


2383. 1 


475.8 


10 


2993.3 


734.8 


20 


1824.9 


283.6 


20 


2392.8 


479.6 


20 


3003.9 


739.7 


30 


1834. 1 


286.4 


30 


2402. 6 


483. 4 


30 


3014. 5 


744. 6 


40 


1843. 3 


289. 2 


40 


2412. 4 


487. 2 


40 


3025. 2 


749.6 


50 


1852. 5 


292.0 


50 


2422. 3 


491. 0 


50 


3035. 8 


754.6 


36 0 


1861. 7 


294.9 


46 0 


2432. 1 


494. 8 


56 0 


3046. 5 


759.6 


10 


1870.9 


297.7 


10 


2441.9 


498.7 


10 


3057.2 


764.6 


20 


1880.1 


300.6 


20 


2451.8 


502.5 


20 


3067.9 


769.7 


30 


1889.4 


303. 5 


30 


2461. 7 


506. 4 


30 


3078. 7 


774. 7 


40 


1898. 6 


306.4 


40 


2471. 5 


510. 3 


40 


3089. 4 


779. 8 


50 


1907.9 


309.3 


50 


2481.4 


514. 3 


50 


3100. 2 


784. 9 


37 0 


1917. 1 


312. 2 


47 0 


2491.3 


518. 2 


57 0 


3110. 9 


790. 1 


10 


1926.4 


315.2 


10 


2501.2 


522.2 


10 


3121. 7 


795.2 


20 


1935. 7 


318.1 


20 


2511.2 


526.1 


20 


313Z6 


800.4 


30 


1945. 0 


321. 1 


30 


2521. 1 


530. 1 


30 


3143. 4 


805.6 


40 


1954. 3 


324. 1 


40 


2531. 1 


534. 2 


40 


3154. 2 


810.9 


50 


1963. 6 


327. 1 


50 


2541.0 


538.2 


50 


3165. 1 


816. 1 


38 0 


1972.9 


330.2 


48 0 


2551.0 


542.2 


58 0 


3176. 0 


821.4 


10 


1982.2 


333.2 


10 


2561.0 


546.3 


10 


3186.9 


826.7 


20 


1991.5 


336.3 


20 


2571.0 


550.4 


20 


3197. 8 


832.0 


30 


2000.9 


339. 3 


30 


2581. 0 


554. 5 


30 


3208. 8 


837.3 


40 


2010.2 


342. 4 


40 


2591. 0 


558. 6 


40 


3219. 7 


842.7 


50 


2019.6 


345. 5 


50 


2601. 1 


562. 8 


50 


3230. 7 


848. 1 


39 0 


2029.0 


348. 6 


49 0 


2611.2 


566.9 


59 0 


3241. 7 


853. 5 


10 


2038.4 


351.8 


10 


2621.2 


571.1 


10 


3252.7 


858.9 


20 


2047. 8 


354. 9 


20 


2631. 3 


575. 3 


20 


3263. 7 


864. 3 


30 


2057! 2 


35&1 


30 


264L4 


579! 5 


30 


32718 


869.8 


4 


2066.6 


361.3 


40 


2651.5 


583.8 


40 


3285.8 


875.3 


50 


2076.0 


364.5 


50 


2661.7 


588.0 


50 


3296.9 


880.8 


40 0 


2085.4 


367.7 


50 0 


2671.8 


592.3 


60 0 


3308.0 


886.4 


10 


2094.9 


371.0 


10 


2681.9 


596.6 


10 


3319.1 


892.0 


20 


2104. 3 


374.2 


20 


2692.1 


600.9 


20 


3330.3 


897.5 


30 


2113.8 


377.5 


30 


2702.3 


605.3 


30 


3341.4 


903.2 


40 


2123.3 


38tt 8 


40 


2712.5 


609.6 


40 


3352.6 


908.8 


50 


2132.7 


384.1 


50 


2722.7 


614.0 


50 


3363.8 


914.5 
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Angle 


Tangent 


External 


O f 

61 0 


3375.0 


920.2 


10 


3386. 3 


925.9 


20 


339715 


93L6 


30 


3408.8 


937.3 


40 


3420.1 


943.1 


50 


3431.4 


948.9 


62 0 


3442.7 


954.8 


10 


3454. 1 


960.6 


20 


3465.4 


966.* 5 


30 


3476.8 


972.4 


40 


3488.3 


978.3 


50 


3499.7 


964. 3 


63 0 


3511.1 


990.2 


10 


3522. 6 


996. 2 


20 


3534! 1 


1002*3 


30 


3545.6 


1008.3 


40 


3557.2 


1014. 4 


50 


3568.7 


1020.5 


64 0 


3580.3 


1026.6 


10 


3591. 9 


1032 8 


20 


3603.5 


1039! 0 


. 30 


3615. 1 


1045.2 


40 


3626.8 


1051.4 


50 


3638.5 


1057. 7 


65 0 


3650.2 


1063.9 


10 


3661 9 


1070. 2 


20 


3673.7 


1076! 6 


30 


3685.4 


1082. 9 


40 


3697.2 


1089. 3 


50 


3709.0 


1095.7 


66 0 


3720.9 


1102.2 


10 


3732 7 


1108 6 


20 


37416 


1115.1 


30 


3736. 5 


1121. 7 


40 


3768. 5 


1128.2 


50 


3780.4 


1134.8 


67 0 


3792. 4 


1141. 4 


10 


3804 4 


1148. 0 


20 


3816! 4 


1154! 7 


30 


3828.4 


1161.3 


40 


3840.5 


1168.1 


50 


3852.6 


1174. 8 


68 0 


3864.7 


1181. 6 


10 


3876 8 


1188. 4 


20 


388a 0 


1195! 2 


30 


3901.2 


1202.0 


40 


3913. 4 


1208.9 


50 


3925.6 


1215. 8 


69 0 


3937.9 


1222.7 


10 


3950.2 


1229.7 




3962. 5 


1236. 7 


30 


3974.8 


1243.7 


40 


3987. 2 


1250. 8 1 


50 


3999.5 


1257. 9 


70 0 


4011.9 


1265.0 


10 


4024.4 


1272.1 


20 


4036.8 


1279.3 


30 


4049.3 


1286.5 


40 


4061.8 


1293.6 


50 


4074.4 


1300.9 



Angle 



71 



72 



73 



74 



75 



76 



77 



78 



79 



80 



0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 



Tangent 



4086.9 
4099.5 
4112.1 
4124.8 
4137. 4 
4150.1 

4162.8 
4175. 6 
4188.5 
4201.2 
4214. 0 
4226.8 

4239.7 
4252.6 
4265.6 
4278.5 
4291.5 
4304.6 

4317. 6 
4330.7 
4343.8 
4356.9 
4370.1 
4383.3 

4396.5 
4409.8 
4423.1 
4436.4 
4449.7 
4463.1 

4476.5 
4489.9 
4503.4 
4516. 9 
4530.4 
4544.0 

4557. 6 
4571. 2 
4584.8 
4598. 5 
4612.2 
4626.0 

4639.8 
4653.6 
4667.4 
4681.3 
4695.2 
4709.2 

4723.2 
4737.2 
4751. 2 
4765. 3 
4779. 4 
4793.6 

4807.7 
4822.0 
4836.2 
4850.5 
4864.8 
4879. 2 



External 



1308.2 
1315. 6 
1322.9 
1330.3 
1337.7 
1345.1 

1352.6 
1360.1 
1367. 6 
1375. 2 
1382. 8 
1390.4 

1398.0 
1405.7 
1413. 5 
1421. 2 
1429.0 
1436.8 

1444.6 
1452. 5 
1460.4 
1468.4 
1476. 4 
14814 

1492.4 
1500.5 
1508.6 
1516. 7 
1524.9 
1533.1 

1541.4 
1549.7 
1558.0 
1566.3 
1574.7 
1583.1 

1591.6 
1600.1 
1608.6 
1617. 1 
1625.7 
1634.4 

1643.0 
1651. 7 
1660.5 
1669.2 
1678. 1 
1686.9 

1695.8 
1704.7 
1713. 7 
1722.7 
1731. 7 
1740.8 

1749. 9 
1759.0 
1768.2 
1777.4 
1786.7 
1796.0 



Angle 



81 



82 



83 



84 



85 



87 



88 



89 



90 



0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 



Tangent 



4893.6 
4908.0 
4922.5 
4937.0 
4951. 5 
4966.1 

4980.7 
4996.4 
5010.0 
5024.8 
5039.5 
5054.3 

5069.2 
5084.0 
5099.0 
5113.9 
5128.9 
5143.9 

5159.0 
5174.1 
5189.3 
5204.4 
5219. 7 
5234.9 

5250.3 
5265.6 
5281.0 
5296.4 
5311.9 
5327.4 

5343.0 
5358.6 
5374.2 
5389.9 
5405.6 
5421.4 

5437.2 
5453.1 
5469.0 
5484.9 
5500.9 
5517.0 

5533.1 
5549.2 
5565.4 
5581.6 
5597.8 
5614.2 

5630.5 
5646.9 
5663.4 
5679.9 
5696.4 
5713. 0 

5729.7 
5746.3 
5763.1 
5779.9 
5796.7 
5813.6 



External 



1805.3 
1814.7 
1824.1 
1833.6 
1843.1 
1852.6 

1862.2 
1871. 8 
1881.5 
1891. 2 
1900.9 
1910.7 

1920.5 
1930.4 
1940.3 
1950.3 
1960.2 
1970.3 

1980.4 
1990.5 
2000.6 
2010.8 
2021.1 
2031.4 

2041.7 
2052.1 
2062.5 
2073.0 
2083.5 
2094.1 

2104.7 
2115.3 
2126.0 
2136. 7 
2147. 5 
2158.4 

2169.2 
2180.2 
2191. 1 
2202.2 
2213.2 
2224.3 

2235.5 
2246.7 
2258.0 
2269.3 
2280.6 
2292.0 

2303.5 
2315.0 
2326.6 
2338.2 
2349.8 
2361.5 

2373.3 
2385.1 
2397.0 
2408.9 
2420.9 
2432.9 
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Angle 


T ATI ©"Ant. 


F.xtemal 


Angla 


X C»l l§OUt 




Angle 


1*071 Irani: 


"IT rfnffi q1 
JaAKUJJIU 


o / 

91 0 


5830. 5 


2444. 9 


o / 
101 0 


6950. 6 


327a 1 


o / 

111 0 


AAA m 

8336. 7 


4386. 1 


10 


5847.5 


2457.1 


10 


6971.3 


32941 


10 


8362.7 


4407.6 


20 


5864.6 


2469.3 


20 


6992.0 


33iai 


20 


888a 9 


4429.2 


30 


5881. 7 


2481. 5 


30 


7012. 7 


3326. 1 


30 


8415. 1 


4450. 9 


Afi 

40 


RQAQ Q 

5898. 8 


2493. 8 


Afi 

40 


TAOQ it 

7033. 0 


3342. 3 


40 


8441. 5 


4472. 7 


RA 
50 


RA1A A 

5916. 0 


2506. 1 


RA 
50 


TfUZA R 

7054. 5 


335a 5 


50 


846a 0 


4494 6 


no A 
vZ U 


RAQQ O 
5933. 2 


OKI Q R 

25 18. 5 


tAO A 

102 0 


7075 5 


3374 9 


112 0 


8494 6 


4516. 6 


10 


595tt 5 


2531.0 


10 


7096.6 


3391.2 


10 


8521.3 


453a 8 


20 


5967.9 


2543.5 


20 


7117. 8 


3407.7 


20 


854a 1 


4561.1 


QA 


RAQR Q 
5U85. O 


ORR/t A 

2556. 0 


QA 

30 


7139. 0 


3424 3 


OA 

30 


8575. 0 


4583. 4 


Afi 
40 


fiAAQ 7 

0002. 7 


2568. 6 


40 


7160. 3 


344a 9 


40 


8602. 1 


4806. 0 


50 


6020. 2 


2581. 3 


50 


7181. 7 


3457. 6 


50 


8629. 3 


462a 6 


AQ A 

V3 U 


6037. 8 


2594. 0 


103 0 


7203. 2 


3474 4 


113 0 


8656. 6 


4651. 3 


10 


6055.4 


2606.8 


10 


7224.7 


3491.3 


10 


86840 


4674 2 


20 


6073. 1 


2619.7 


20 


7246.3 


350&2 


| 20 


8711. 5 


4697.2 


QA 

oO 


6090. 8 


2632. 6 


30 


726a 0 


3525. 2 


30 


8739. 2 


4720. 3 


Afi 


6108. 6 


2645. 5 


! 40 


7289. 8 


3542. 4 


40 


8767. 0 


474a 6 


RA 

50 


6126. 4 


2658. 5 


50 


7311. 7 


3559. 6 


50 


8794 9 


4766. 9 


OA A 

Sr4 0 


6144. 3 


2671. 6 


104 0 


7333. 6 


3576. 8 


114 0 


AA 

8822. 9 


479a 4 


10 


6162.2 


2684.7 


10 


7355.6 


3594 2 


10 


8851.0 


48141 


20 


6180.2 


2697.9 


20 


7377.8 


3611. 7 


20 


8879.3 


4837.8 


QA 

oU 


6196. 3 


2711. 2 


30 


7399. 9 


3629. 2 


30 


8907. 7 


4861. 7 


jfA 

40 


6216. 4 


2724. 5 


40 


7422. 2 


364a 8 


40 


8936. 3 


4885. 7 


EA 
60 


6234. 6 


2737. 9 


50 


7444. 6 


3664 5 


50 


8965.0 


4909.9 


95 0 


6252. 8 


2751. 3 


105 0 


7467. 0 


3682. 3 


115 0 


8993. 8 


4934. 1 


10 


6271.1 


2764.8 


10 


7489.6 


370a2 


10 


9022.7 


495a 6 


20 


6289.4 


2778.3 


20 


7512.2 


37ia2 


20 


9051.7 


498a 1 


OA 
30 


6307. 9 


2792. 0 


30 


7534. 9 


3736. 2 


30 


908a 9 


5007. 8 


>1A 

40 


6326. 6 


2805. 6 


40 


7557. 7 


3754 4 


40 


911a 3 


5032. 6 


RA 


6344. 8 


2819. 4 


50 


758a 5 


otto a 

3772. 6 


50 


9139. 8 


5057. 6 


cm A 
96 0 


6363. 4 


2833. 2 


106 0 


7603. 5 


3791. 0 


116 0 


9169. 4 


5082. 7 


10 


6382.1 


2847.0 


10 


7626.6 


3809.4 


10 


9199.1 


5107.9 


20 


6400.8 


2861.0 


20 


7649.7 


3827.9 


20 


9229.0 


513a 3 


QA 


P/4 in r 
641V. 0 


2875 0 


30 


7672. 9 


3846. 5 


30 


9259. 0 


Rl RQ Q 

5158.8 


40 


AAQQ A 
6438. 4 


OOQO A 

2889. 0 


40 


7696. 3 


3865. 2 


40 


9289. 2 


5184 5 


RA 
OU 


U/IRT Q 

6457. 3 


2903. 1 


50 


7719. 7 


3884 0 


50 


9319. 5 


52ia 3 


<V7 A 

W7 U 


6476. 2 


2917. 3 


107 0 


774a 2 


3902. 9 


117 0 


9349. 9 


5236. 2 


10 


6495.2 


2931.6 


10 


7766.8 


3921.9 


10 


938a 5 


5262.3 


20 


6514 3 


2945.9 


20 


7790.5 


394a 9 


20 


9411.3 


528a 6 


QA 
30 


6533. 4 


296a 3 


30 


7814. 3 


396a 1 


30 


9442. 2 


5315. 0 


Afi 

40 


6552. 6 


2974. 7 


40 


783a 1 


3979. 4 


40 


9473. 2 


5341. 5 


RA 

50 


6571. 9 


2989. 2 


50 


7862. 1 


399a 7 


50 


9504 4 


536a 2 


no a 
98 0 


6591. 2 


3003. 8 


108 0 


Toon o 

7886. 2 


40ia 2 


118 0 


9535. 7 


AAV 

5395. 1 


10 


6610.6 


3018.4 


10 


7910 4 


4037.8 


10 


9567.2 


5422.1 


20 


663a 1 


3033.1 


20 


7934.6 


4057.4 


20 


9598.9 


5449.2 


OA 

oO 


6649. 6 


OCiA *7 Ci 

3047. 9 


30 


7959. 0 


4077. 2 


30 


963a 7 


5476. 5 


>fA 

40 


6669. 2 


<>062. 8 


40 


798a 5 


4097. 1 


40 


9662. 6 


5504. 0 


RA 

50 


6688. 8 


3077. 7 


50 


8ooa 0 


4117. 0 


50 


9694 7 


5531.7 


99 0 


6708. 6 


3092. 7 


109 0 


8032. 7 


4137. 1 


119 0 


9727.0 


5559.4 


10 


6728.4 


3107. 7 


10 


8057.4 


4157. 3 


10 


9759.4 


5587.4 


20 


6748. 2 


3122.9 


20 


8082. 3 


4177. 5 


20 


9792. 0 


5615. 5 


30 


6768. 1 


313& 1 


30 


8107.3 


4197! 9 


30 


9824.8 


564a 8 


40 


6788.1 


3153. 3 


40 


8132.3 


42ia4 


40 


9857.7 


5672.3 


50 


6808.2 


316*7 


50 


8157. 5 


4239.0 


1 50 


989a 8 


570a9 


100 0 


6828.3 


3184.1 


110 0 


8182.8 


4259.7 


120 0 


9924 0 


5729.7 


10 


6848.5 


3199.6 


10 


8208.2 


4280.5 


10 


9957.5 


575a 6 


20 


686a 8 


3215. 1 


20 


823a 7 


4301.4 


20 


9991.0 


5787.7 


30 


6889.2 


323a 8 


30 


8259.3 


4322.4 


30 


10025.0 


5817.0 


40 


6909.6 


3246.5 


40 


8285.0 


4343.6 


40 


HW59.0 


5846.5 


50 


693a 1 


3262.3 


50 


83ia8 


43648 


50 


10093.0 


587&1 
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Table XXXVII 

CORRECTIONS FOR TANGENTS AND EXTERNALS 

For degrees of curvature other than 1°, proceed as follows: 

Take from table XXXVI the value corresponding to the given intersection 

angle. Divide this value by the given degree of curvature. Add the correction 

derived from the following table. 
Example: Find the tangent for a 9° curve and intersection angle of 60° 48'. 

From table XXXVI, by interpolation, we find the length of tangent to be 3361.6. 

From the following table, interpolating between values for 5° curve and 10° curve 

and between values for angles of 60° and 70°, we derive a correction, for tangent 

of .38. 

3361.6-^-9= 373. 51 
Correction = . 38 



Tangent for 9° curve 373. 89 









For tangents add— 




















Angle 
















5° cur. 


W° cur. 


15° cur. 


W>°cur. 


25 cur. 


30° cur. 


o 

10 


.03 


.06 


.09 


.13 


.16 


.19 


20 


.06 


.13 


.19 


.26 


.32 


.39 


30 


.10 


.19 


.29 


.39 


.49 


.59 


40 


. 13 


. 26 


.40 


.53 


. 67 


.80 


50 


.17 


.34 


.51 


.68 


.85 


1.02 


60 


.21 


.42 


.63 


.84 


1.05 


1.27 


70 


.25 


.51 


.76 


1.02 


1.28 


1.54 


80 


.30 


I .61 


.91 


1.22 


1.53 


1.84 


90 


.36 


! .72 


1.09 


1.45 


1.83 


2.20 


100 


.43 


.86 


1.30 


L74 


2.18 


2.62 


110 


.51 


1.03 


1.56 


2.08 


2.61 


3.14 


120 


.62 


1.25 


1.93 


2.52 


3.16 


3.81 








For externals add — 




















Angle 
















5° cur. 


10° cur. 


15° cur. 


t0° cur. 


JW°cur. 


30° cur. 


0 

10 


.001 


.003 


.004 


.006 


.007 


.008 


20 


.006 


.011 


.017 


.022 


.028 


.0&4 


30 


.013 


.025 


.038 


.051 


.065 


.078 


40 


.023 


.046 


.070 


.093 


.117 


.141 


50 


.037 


.075 


.116 


.151 


.189 


.227 


60 


.056 


.112 


.168 


.225 


.283 


.340 


70 


.080 


.159 


.240 


.321 


.403 


.485 


80 


.110 


.220 


.332 


.445 


.558 


.671 


90 


.149 


.299 


.450 


.603 


.756 


.910 


100 


.200 


.401 


.604 


.809 


1.015 


1. 221 


110 


.268 


.536 


.806 


1.082 


1.355 


1.633 


120 


.360 


.721 


1.086 


1.456 


1.825 


2,197 
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Table XXXVIII 
LONG CHORDS AND ACTUAL ARCS 

The actual length of arc for a 100-foot chord is given for various degrees of 
curve; also, the length of the long chord (i. e., distance along a straight line from 
the point of curvature to the point of tangency) for any number of stations, up 
to 8, on simple curves. 



Digitizea 













Long chords 








Deei 


ree 


Actual arc, 
















.uegree 


of curve 


1 station 
















01 curve 








2 sta. 


6 sta. 


4 sta. 


5 sta. 


6 sta. 


7 of 0 

/ sia. 


0 sta. 




o 

0 


10 


100.000 


200.0 


300.0 


400.0 


500.0 


600.0 


700.0 


800.0 


0 / 
0 10 




20 


000 


00.0 


00.0 


00.0 


00.0 


00.0 


00.0 


799.9 


20 




30 


000 


00.0 


00.0 


00.0 


00.0 


599.9 


699.9 


99.8 


30 




40 


001 


00.0 


00.0 


00.0 


499.9 


99.9 


99.8 


99.7 


40 




50 


001 


00.0 


00.0 


399. 9 


99. 9 


99. 8 


99.7 


99.6 


50 


1 


0 


100 001 


200.0 


300 0 


399.9 


499.8 


599.7 


699. 6 


799.4 


1 0 




10 


'002 


oo!o 


oo!o 


99.9 


99.8 


99.6 


99! 4 


99.1 


10 




20 


002 


00.0 


299.9 


99.9 


99.7 


99.5 


99.2 


98.9 


20 




30 


003 


00.0 


99.9 


99.8 


99.7 


99.4 


99.0 


98.6 


30 




40 


004 


00.0 


99.9 


99.8 


99.6 


99.3 


98.8 


98.2 


40 




50 


004 


00.0 


99.9 


99. 7 


99. 5 


99. 1 


98.6 


97.9 


50 


2 


0 


100 005 


200 0 


299. 9 


399.7 


499.4 


598.9 


698 3 


797.4 


2 0 




10 


006 


00.0 


99! 9 


99.6 


99.3 


98.7 


98! 0 


97.0 


10 




20 


007 


00.0 


99.8 


99.6 


99.2 


98.5 


97.7 


96.5 


20 




30 


008 


00.0 


99.8 


99.5 


99.0 


98.3 


97.3 


96.0 


30 




40 


009 


199.9 


99.8 


99.5 


98.9 


98.1 


97.0 


95.." 


40 




50 


010 


99.9 


99.8 


99. 4 


98. 8 


97. 9 


96.6 


94.9 


50 


3 


o 


100.011 


199.9 


299 7 


399.3 


498.6 


597.6 


696 2 


794.3 


3 0 




10 


013 


99.9 


99! 7 


99.2 


9a 5 


97.3 


95! 7 


93.6 


10 




20 


014 


99.9 


99.7 


99.2 


98.3 


97.0 


95.3 


92.9 


20 




30 


016 


99.9 


99.6 


99.1 


98. 1 


96.7 


94.8 


92.2 


30 




40 


017 


99.9 


99.6 


99.0 


98.0 


96.4 


94.3 


91.4 


40 




50 


019 


99.9 


99.6 


98.9 


97.8 


96. 1 


93.7 


90.6 


50 


4 


0 


100.020 


199 9 


299 5 


398.8 


497.6 


595.7 


693 2 


789 8 


4 0 




10 


'022 


99.' 9 


99! 5 


98.7 


97.4 


95.4 


92 6 


88! 9 


10 




20 


024 


99.9 


99.4 


98.6 


97.1 


95.0 


92.0 


88.0 


20 




30 


026 


99.8 


99.4 


98.5 


96.9 


94.6 


91.4 


87. 1 


30 




40 


028 


99.8 


99.3 


98.3 


96.7 


94.2 


90.7 


86. 1 


40 




50 


030 


99.8 


99.3 


98. 2 


96. 4 


93. 8 


90.1 


85.1 


50 


5 


0 


100 032 


199.8 


299. 2 


398.1 


496.2 


593.4 


689.4 


784. 1 


5 0 




10 


034 


99.8 


99! 2 


98.0 


95.9 


92.9 


88! 7 


83.0 


10 




20 


036 


99.8 


99. 1 


97.8 


95.7 


92.4 


87.9 


81.9 


20 




30 


038 


99.8 


99. 1 


97.7 


95.4 


92.0 


87.2 


80.8 


30 




40 


041 


99.8 


99.0 


97.6 


95.1 


91.5 


86.4 


79.6 


40 




50 


043 


99.7 


99.0 


97.4 


94. 8 


91. 0 


85.6 


7a 4 


50 


6 


0 


100.046 


199. 7 


298 9 


397.3 


494.5 


590.4 


684 7 


777. 2 


6 0 




10 


048 


99.7 


98! 8 


97.1 


94.2 


89.9 


83! 9 


75.9 


10 




20 


051 


99.7 


98.8 


97.0 


93.9 


89.4 


83.0 


74.6 


20 




30 


054 


99.7 


98.7 


96.8 


93.6 


88.8 


82. 1 


73.2 


30 




40 


056 


99.7 


98.6 


96.6 


93.3 


88.2 


81.2 


71.9 


40 




50 


059 


99.6 


98.6 


96. 5 


92. 9 


87. 6 


80.3 


70.5 


50 


7 


0 


100.062 


199.6 


298 5 


396.3 


492.6 


687.0 


679 3 


769.0 


7 0 




10 


065 


99.6 


98.4 


96.1 


92.2 


86.4 


78! 3 


67.5 


10 




20 


068 


99.6 


98.4 


95.9 


91.8 


85.8 


77.3 


66.0 


20 




30 


071 


99. 6 


98. 3 


95. 7 


91. 5 


85. 1 


76. 3 


64. 5 


OA 




40 


075 


99.6 


98.2 


95.5 


91. 1 


84. 5 


75.2 


62.9 


40 




50 


078 


99.5 


98. 1 


95.3 


90.7 


83.8 


74. 1 


61.3 


50 


8 


0 


100. 081 


199.5 


298.1 


395.1 


490.3 


583.1 


673.0 


759.7 


8 0 




10 


085 


99.5 


98.0 


94.9 


89.9 


82.4 


71.9 


58.0 


10 




20 


088 


99.5 


97.9 


94.7 


89.5 


81.7 


70.7 


56.3 


20 




30 


092 


99.5 


97.8 


94.5 


89. 1 


80.9 


69.6 


54.6 


30 




40 


095 


99.4 


97.7 


94.3 


88.6 


80.2 


68.4 


52.8 


40 




50 


099 


99.4 


97.6 


94.1 


88.2 


79.4 


67.2 


51.0 


50 


9 


0 


100.103 


199.4 


297.5 


393.9 


487.7 


578.6 


666.0 


749.2 


9 0 




10 


107 


99.4 


97.4 


93.6 


87.3 


77.8 


64.7 


47.3 


10 




20 


111 


99.3 


97.4 


93.4 


86.8 


77.0 


63.4 


45.4 


20 




30 


115 


99.3 


97.3 


93.2 


86.4 


76.2 


62.1 


43.5 


30 




40 


119 


99.3 


97.2 


92.9 


85.9 


75.4 


60.8 


41.5 


40 




50 


123 


99.3 


97.1 


92.7 


85.4 


74.5 


59.5 


39.5 


50 


10 


0 


100.127 


199.2 


297.0 


392.4 


484.9 


573.7 


658.1 


737.5 


10 0 


Degree 


Actual arc 


2 sta. 


3 sta. 


4 sta. 


5 sta. 


6 sta. 


7 sta. 


8 sta. 


Degree 





















□inal fr 






230 UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 



Table XXXVIII. — Long chords and actual arcs — Continued 



Degree 


Actual arc, 


Long chords 


Degree 


of curve 


1 station 


2 sta. 


3 sta. 


4 sta. 


5 sta. 


6 sta. 


7 sta. 


8 sta. 


of curve 


o / 

10 0 
10 
20 
30 
40 
50 


100. 127 
131 
136 
140 
145 
149 


199.2 
99.2 
99.2 
99.2 
99.1 
99.1 


297.0 
96.9 
96.8 
96.7 
96.5 
96.4 


392.4 
92.2 
91.9 
91.7 
91.4 
91.1 


484.9 
84.4 
83.9 
83.4 
82.8 
82.3 


573.7 
72.8 
71.9 
71.0 
70.1 
69.2 


658.1 
56.7 
55.3 
53.9 
52.4 
51.0 


737.5 
35.5 
33.4 
31.3 
29.1 
27.0 


o / 

10 0 
10 
20 
30 
40 
50 


11 0 
10 

A) 

30 
40 
50 


100.154 
158 
163 
168 
173 
178 


199.1 
99.1 
99.0 
99.0 
99.0 
98.9 


296.3 
96.2 
96.1 
96.0 
95.9 
95.7 


390.8 
90.6 
90.3 
90.0 
89.7 
89.4 


481.8 
81.2 
80.7 
80.1 
79.5 
78.9 


568.2 
67.3 
66.3 
65.3 
64.3 
63.3 


649.5 
48.0 
46.5 
44.9 
43.3 
41.8 


724.8 
22.5 
20.3 
18.0 
15.7 
13.3 


11 0 
10 

20 
30 
40 
50 


12 0 
10 

A) 

30 
40 
50 


100.183 
188 
193 
199 
204 
209 


198.9 
98.9 
98.8 
98.8 
98.8 
98.7 


295.6 
95.5 
95.4 
95.3 
95.1 
95.0 


389.1 
88.8 
88.5 
88.2 
87.9 
87.6 


478.3 
77.7 
77.1 
76.5 
75.9 
75.3 


562,3 
61.3 
60.2 
59.2 
58.1 
57.0 


640.1 
38.5 
36.9 
35.2 
33.5 
31.8 


710.9 
08.5 
06.1 
03.7 
01.2 

698.6 


12 0 
10 
20 
30 
40 
50 


13 0 
10 
aj 
30 
40 
50 


100. 215 
220 
226 
232 
237 
243 


198.7 
98.7 
98.6 
98.6 
98.6 
98.5 


294.9 
94.7 
94.6 
94.5 
94.3 
94.2 


387.2 
86.9 
86.6 
86.3 
85.9 
85.6 


474.6 
74.0 
73.3 
72.7 
72.0 
71.3 


555.9 
54.8 
53.7 
52.5 
51.4 
50.2 


630.1 
28.3 
26.5 
24.8 
22.9 
21.1 


696.1 
93.5 
90.9 
88.3 
85.7 
83.0 


13 0 
10 
20 
30 
40 
50 


14 0 
10 

AJ 

30 
40 
50 


100.249 

255 

A)X 

267 
274 
280 


198.5 
98.5 
9a 4 
98.4 
98.4 
98.3 


294.1 
93.9 
93.8 
93.6 
93.5 
93.3 


385.2 
84.9 
84.5 
84.2 
83.8 
83.4 


470.6 
70.0 
69.3 
68.6 
67.8 
67.1 


549.1 
47.9 
46.7 
45.5 
44.2 
43.0 


619.3 
17.4 
15.5 
13.6 
11.7 
09.8 


680.3 
77.5 
74.8 
72.0 
69.2 
66.3 


14 0 
10 
20 
30 
40 
50 


15 0 
10 
on 

AJ 

30 

I 40 
50 


100.286 
293 

OQQ 

306 
312 
319 


198.3 
98.3 
98.2 
98.2 
98.1 
98.1 


293.2 
93.0 
92.9 
92.7 
92.6 
92.4 


383.1 
82.7 
82.3 
81.9 
81.5 
81.2 


466.4 
65.7 
64.9 
64.2 
63.4 
62.6 


541.7 
40.5 
39.2 
37.9 
36.6 
35.3 


607.8 
05.8 
03.8 
01.8 

599.8 
97.8 


663.5 
60.6 
57.7 
54.8 
51.8 
48.8 


15 0 
10 
20 
30 
40 
50 


16 0 
10 
on 

AJ 

30 
40 
50 


100.326 
332 
339 
346 
353 
361 


198.1 
98.0 
98.0 
97.9 
97.9 
97.8 


292.3 
92.1 
91.9 
91.8 
91.6 
91.4 


380.8 
80.4 
80.0 
79.6 
79.1 
78.7 


461.9 
61.1 
60.3 
59.5 
58.7 
57.9 


534.0 
32.6 
31.3 
29.9 
28.6 
27.2 


595.7 
93.6 
91.5 
89.4 
87.3 
85.1 


645.8 
42.8 
39.7 
36.6 
33.6 
30.4 


16 0 
10 
20 
30 
40 
50 


17 0 
10 

on 

30 
40 
50 


100.368 
375 
382 
390 
397 
405 


197.8 
97.8 
97.7 
97.7 
97.6 
97.6 


291.3 
91.1 
90.9 
90.7 
90.6 
90.4 


378.3 
77.9 
77.5 
77.0 
76.6 
76.2 


457.1 
56.2 
55.4 
54.6 
53.7 
52.9 


525.8 
24.4 
22.9 
21.5 
20.1 
18.6 


582.9 
80.7 
78.5 
76.3 
74.1 
71.8 


627.3 
24.1 
20.9 
17.7 
14.5 
11.2 


17 0 
10 
20 
30 
40 
50 


18 0 
10 

At 

30 
40 
50 


100.412 
420 

HO 

436 
444 
452 


197.5 
97.5 
97.4 
97.4 
97.4 
97. 3 


290.2 
90.0 
89.8 
89.7 
89.5 
89.3 


375. 7 
| 75.3 
74.8 
74.4 
73.9 
73. 5 


452.0 
51.1 
50.4 
49.4 
48.5 
47. 6 


517.2 
15.7 
14.2 
12.7 
11.2 
09. 7 


569.6 
67.3 
65.0 
62.7 
60.3 
58. 0 


608.0 
04.7 
01.3 

598.0 
94.7 
91. 3 


18 0 
10 
20 
30 
40 
50 


19 0 
10 
20 
30 
40 
50 


100.460 
468 
476 
484 
493 
501 


197.3 
97.2 
97.2 
97.1 
97.1 
97.0 


289.1 
88.9 
88.7 
88.5 
88.3 
88.1 


373.0 
72.6 
72.1 
71.6 
71.1 
70.7 


446.7 
45.8 
44.9 
44.0 
43.0 
42.1 


508.1 
06.6 
05.0 
03.5 
01.9 
00.3 


555.6 
53.3 
50.9 
48.5 
46.0 
43.6 


587.9 
84.5 
81.0 
77.6 
74.1 
70.6 


19 0 
10 
20 
30 
40 
50 


20 0 


100.510 


197.0 


287.9 


370.2 


441.1 


498.7 


541.1 


567.1 


20 0 


Degree 


Actual arc 


2sta. 


3 sta. 


4 sta. 


5 sta. 


6 sta. 


7 sta. 


8 sta. 


Degree 
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Table XXXIX 

CORRECTIONS FOR SUBCHORD LENGTHS 

For setting stakes for sharp curves it is often necessary to use chord lengths 
less than 100 feet. The most common chord lengths are 50, 25, 20, and 10 feet, 
in order as the degree of curvature increases. Common and accepted practice 
prescribes that the length of a curve be measured in chords 100 feet long and 
fractions thereof. The arc of a curve corresponding to a 100-foot chord is greater 
than 100 feet. Similarly the sum of 2, 4, 5, or 10 equal subchords which subtend 
the arc measured by a 100-foot chord is greater than 100 feet. The nominal 
lengths of these subchords are 50, 25, 20, or 10 feet, respectively. To these 
nominal lengths add the corrections shown in the table to give the actual lengths 
of the subchords. Example: Suppose it is desirable to set stakes by subchords of 
25-foot nominal length on a 20° curve. Enter the table for Z>=20°. On this 
line, in the column headed 25, is found the correction .119. To 25 add .119. 
This gives 25.119 feet as the actual length of the subchord whose nominal length 
is 25 feet. 



D. 


5C 


25' 


2C 


1</ 


D. 


50' 


25' 


20' 




o 

3 


.004 


.003 


.002 


.001 


o 

27 


.349 


.218 


.179 


.092 


4 


.008 


.005 


.004 


.002 


28 


.376 


.235 


.192 


.099 


5 


.012 


.008 


.006 


.003 


29 


.403 


.252 


.206 


.106 


6 


.017 


.011 


.009 


.005 


30 


.431 


.270 


.221 


.114 


7 


.023 


.015 


.012 


.006 


31 


.461 


.288 


.236 


.122 


8 


.030 


.019 


.016 


.008 


32 


.491 


.307 


.252 


.130 
.138 


0 


.039 


.024 


.020 


.010 


33 


.523 


.327 


.268 


10 


.048 


.030 


.024 


.013 


34 


.555 


.347 


.285 


.147 


11 


.058 


.036 


.030 


.015 


35 


.589 


.368 


.302 


.156 


12 


.069 


.043 


.035 


.018 


36 


.623 


.390 


.320 


.165 


13 


.081 


.050 


.041 


.021 


37 


.659 


.412 


.338 


.174 


14 


.093 


.058 


.048 


.025 


38 


.695 


.435 


.356 


.184 


15 


.107 


.067 


.055 


.028 


39 


.733 


.458 


.376 


.194 


16 


.122 


.076 


.063 


.032 


40 


.771 


.483 


.396 


.204 


17 


.138 


.086 


.071 


.036 


41 


.811 


.507 


.416 


.214 


18 


.155 


.097 


.079 


.041 


42 


.851 


,533 


.437 


.225 


19 


.172 


.108 


.088 


.045 


43 


.893 


.559 


.458 


.236 


20 


.191 


.119 


.098 


.050 


44 


.936 


.586 


.480 


.248 


21 


.211 


.132 


.108 


.056 


45 


.980 


.613 


.502 


.259 


22 


.231 


.144 


.118 


.061 


46 


1.024 


.641 


.525 


.271 


23 


.253 


.158 


.130 


.067 


47 


1.070 


.670 


.549 


.283 


24 


.275 


.172 


.141 


.073 


48 


1.117 


.699 


.573 


.296 


25 


.299 


.187 


.153 


.079 


49 


1. 165 


.729 


.598 


.308 


26 


.323 


.202 


.166 


.085 


50 


1. 214 


.760 


.623 


.321 
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Table XL 
CIRCLES 
(Diameters are given in units and tenths) 



Dia. 


Circamf. 


Area 


Dia. 


Circumf. 


Area 


Dia. 


Circumf. 


Area 


ai 


0. 314159 


0.007854 


6.0 


18.84956 


28.27433 


12.0 


37. 69911 


113.0973 


.2 


.628319 


.031416 


.1 


19. 16372 


29.22467 


.1 


38.01327 


114. 9901 


.3 


.942478 


.070686 


.2 


19.47787 


3a 19071 


.2 


38.32743 


116.8987 


.4 


1.256637 


.125664 


.3 


19.79203 


31. 17245 


.3 


38.64159 


118.8229 


i .5 


1. 570796 


.196350 


.4 


20. 10619 


32. 16991 


.4 


38.95575 


120. 7628 


.6 


1.884956 


.282743 


.5 


20.42035 


33.18307 


.5 


39. 26991 


122.7185 


.7 


2. 199115 


.384845 


.6 


20. 73451 


34.21194 


.6 


39.58407 


124.6898 


.8 


2. 513274 


.502655 


.7 


21. 04867 


35.25652 


.7 


39.89823 


126. 6769 


.9 


2.827433 


.636173 


.8 


21. 36283 


36. 31681 


.8 


40. 21239 


128.6796 


1.0 


3.141593 


.785398 


.9 


21. 67699 


37. 39281 


.9 


40.52655 


130. 6981 


.1 


3. 455752 


.950332 


7.0 


21.99115 


38.48451 


13.0 


40.84070 


132. 7323 


.2 


3. 769911 


1. 13097 


.1 


22.30531 


39. 59192 


.1 


41. 15486 


134. 7822 


.3 


4.064070 


1.32732 


.2 


22.61947 


40.71504 


.2 


41.46902 


136.8478 


.4 


4.398230 


1.53938 


.3 


22.93363 


41.85387 


.3 


41. 78318 


138.9291 


.5 


4.712389 


1. 76715 


.4 


23. 24779 


43.00840 


.4 


4Z 09734 


141. 0261 


.6 


5.026548 


2. 01062 


.5 


23.56194 


44. 17865 


.5 


42. 41150 


14a 1388 


.7 


5.340708 


2.26980 


.6 


23. 87610 


45.36460 


.6 


42. 72566 


145. 2672 


.8 


5.654867 


Z54469 


.7 


24. 19026 


46.56626 


.7 


43. 03982 


147. 4114 


.9 


5.969026 


2.83529 


.8 


24.50442 


47. 78362 


.8 


43.35398 


149. 5712 


2.0 


6.283185 


3.14159 


.9 


24.81858 


49. 01670 


.9 


43.66814 


151. 7468 


-1 


6.597345 


3.46361 


8.0 


25. 13274 


50! 26548 


110 


43.98230 


153.9380 


.2 


6.911504 


3.80133 


. 1 


25.44690 


51. 52997 


.1 


44.29646 


156. 1450 


o 
• O 


•7 OOCAAO 
7. 


4. 15476 


% 2 


25l 76106 


52. 81017 


[2 


44. 61062 


158*3677 


A 

.4 


7. OoUSZZ 


4. o&y&V 


!3 


26. 07522 


54. 10608 


[3 


44" 92477 


160 6061 


.5 


7. ooSWSZ 


4. yuo/4 


[4 


26*38938 


55.41769 


[4 


45* 23893 


162.8602 


. o 


O MtQI At 

8. 168141 


5. 30929 


\ 5 


26 70354 


56 74502 


! 5 


45* 55309 


165 1300 


. 7 


Q A OOOAA 

o. 4oJ3UU 


5. 72555 


■ !6 


27 01770 


58.08805 


!o 


45 86725 


167. 4155 


Q 

• o 


a. 79o45v 


6. 15752 




27. 33186 


59. 44679 


[7 


46. 18141 


169! 7167 


t% 
. V 


O 1 IfkAIQ 

y. liuoiv 


6. 60520 




27\ 64602 


60* 82123 


".8 


46 49557 


172*0336 


3.0 


9.424778 
9.738937 
10. 05310 
10.36726 
10. 68142 
10. 99557 
11.30973 
11.62389 
11.93805 
12.25221 


7.06858 
7.54768 
8.04248 
8.55299 
9.07920 
9. 62113 
10. 17876 
10. 75210 
11. 34115 
11. 94591 


!o 


27 96017 


62 21139 


"9 


46 80973 


174. 3662 


.1 


9*0 


28. 27433 


63 6172** 


15.0 


47. 12389 


176. 7146 


.2 
• 3 
.4 
.5 
.6 
.7 
.8 
.9 


\ 1 


28. 58849 


65 03882 

VWi \JOOOAt 




47* 43805 


179 0786 


[2 


28.90265 


66. 47610 


*2 


47. 75221 


181. 4584 


.3 


29. 21681 


67.92909 


.3 


48.06637 


183.8539 


.4 


29.53097 


69! 39778 


'4 


48. 38053 


186. 2650 


.5 
.5 


29. 84513 
30. 15929 


70. 88218 
72.38229 


.5 
.6 


48.69469 
49.00885 


188. 6919 
191. 1345 


.7 


30. 47345 


73. 89811 


.7 


49. 32300 


193. 5928 


.8 


30. 78761 


75.42964 


.8 


49. 63716 


196.0668 


.9 


31. 10177 


76. 97687 


.9 


49. 95132 


198.5565 


4.0 


12.56637 


12.56637 


10.0 


31. 41593 


78. 53982 


16.0 


50. 26548 


201.0619 


.1 
.2 


12.88053 


13.20254 


.1 


31.73009 


80. 11847 


. 1 


50. 57964 


203.5831 


13. 19469 


13.85442 


.2 


32.04425 


81. 71282 


.2 


50.89380 


206.1199 


.3 


13.50885 


14. 52201 


.3 


32.35840 


83. 32289 


.3 


51. 20796 


208. 6724 


.4 


13. 82301 


15. 20531 


.4 


32. 67256 


84.9*867 


.4 


51. 52212 


211.2407 


.5 


14. 13717 


15.90431 


.5 


32.98672 


86.59015 


.5 


51.83628 


213.8246 


.6 


14.45133 


16. 61903 


.6 


33.30088 


88.24734 


.6 


52. 150*4 


216. 4243 


.7 


14.76549 


17.34945 


.7 


33.61504 


89.9^4 


.7 


52.46*60 


219.0397 


.8 


15.07964 


18.09557 


.8 


33.92920 


91.60884 


.8 


52. 778^6 


221. 6708 


.9 


15.39380 


18. 85741 


.9 


34.24336 


93. 31316 


.9 


53.09292 


224. 3176 


6.0 


15.70796 


19.63495 


11.0 


34.55752 


95.03318 


17.0 


53.40T08 


226.9801 


.1 


16.02212 


20.42821 


.1 


34. 87168 


96.76891 


.1 


53. 72123 


229.6583 


.2 


16. 33628 


21. 23717 


.2 


35. 18584 


98. 52035 


.2 


54.03539 


232.3522 


.3 


16.65044 


22.06183 


.3 


35.50000 


100.2875 


.3 


54.3*955 


235.0618 


.4 


16.96460 


22. 90221 


.4 


35. 81416 


102. 0703 


.4 


54.66371 


237. 7871 


.5 


17.27876 


23.75829 


.5 


36. 12832 


103. 8689 


.5 


54.97787 


240.5282 


.6 


17.49292 


24.63009 


.6 


36. 44247 


105.6832 


.6 


55.29W 


243.2849 


.7 


17.90708 


25. 51759 


.7 


36.75663 


107. 5132 


.7 


55.60619 


246.0574 


.8 


18. 22124 


26.42079 


.8 


37. 07079 


109.3588 


.8 


55.9T035 


248.8456 


.9 


ia 53540 


27.33971 


.9 


37.38495 


111. 2202 


.9 


56.23451 


251.6494 
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TMa 

jJia. 


Circumf. 


Area 


Dia. 


Circumf. 


A WAA 

Area 


18.0 


56.64867 


254.4690 


25.9 


81. 36725 


526.8529 


.1 


56.86283 


257.3043 


26.0 


81. 68141 


530.9292 


.2 


57. 17699 


260.1553 


.1 


81.99557 


535. 0211 


.3 


57.49115 


263.0220 


.2 


82.30973 


539. 1287 


.4 


57.80530 


265.9044 


.3 


82. 62389 


543.2521 


.6 


58.11946 


268. 8025 


.4 


82.93805 


547. 3911 


.6 


58.43362 


271. 7163 


.5 


83. 25221 


551.5459 


.7 


58. 74778 


274 6459 


.6 


83.56636 


555.7163 


.8 


59. 06194 


277.5911 


.7 


83.88052 


559.9025 


.9 


59. 37610 


280.5521 


.8 


84. 19468 


564.1044 


19.0 


59.69026 


283.5287 


.9 


84.50884 


568.3220 


.1 


60.00442 


286. 5211 


27.0 


84.82300 


572.5553 


.2 


60.31858 


289. 5292 


.1 


85. 13716 


576.8043 


.3 


60.63274 


292.5530 


.2 


85. 45132 


581.0690 


.4 


60.94690 


295.5925 


.3 


85.76548 


585.3494 


.5 


61. 26106 


298.6477 


.4 


86.07964 


589.6455 


.6 


61. 57522 


301. 7186 


.5 


86.39380 


593.9574 


.7 


61.88938 


304.8052 


.6 


86.70796 


598.2849 


.8 


62.20353 


307.9075 


.7 


87. 02212 


602.6282 


.9 


62. 51769 


311.0255 


.8 


87.33628 


606.9871 


20.0 


62.83185 


314. 1593 


.9 


87.65044 


611. 3618 


.1 


63.14601 


317. 3087 


28.0 


87.96459 


615. 7522 


.2 


63.46017 


320.4739 


.1 


88.27875 


620. 1582 


.3 


63,77433 


323.6547 


.2 


88.59291 


624.5800 


.4 


64.08849 


326.8513 


.3 


88.90707 


629. 0175 


.5 


64.40265 


330.0636 


.4 


89. 22123 


633.4707 


.6 


64,71681 


333.2916 


.5 


89. 53539 


637. 9397 


.7 


65.03097 


336.5353 


.6 


89. 84955 


642.4243 


.8 


65. 34513 


339. 7947 


.7 


90. 16371 


646.9246 


.9 


65.65929 


343.0698 


.8 


90. 47787 


651.4407 


21.0 


65.97345 


346.3606 


.9 


90.79203 


655. 9724 


.1 


66.28760 


349. 6671 


29.0 


91. 10619 


660.6199 


.2 


66.60176 


352.9894 


.1 


91.42035 


665.0830 


.3 


66.91592 


356.3273 


.2 


91. 73451 


669. 6619 


.4 


67.23008 


359.6809 


.3 


92.04866 


674.2565 


.5 


67.54424 


363.0503 


.4 


92.36282 


678.8668 


.6 


67.85840 


366.4354 


.5 


92.67698 


683.4928 


.7 


68.17256 


369.8361 


.6 


92.99114 


688.1345 


.8 


68.48672 


373.2526 


.7 


93.30530 


692. 7919 


.9 


68.80088 


376.6848 


.8 


93. 61946 


697. 4650 


22.0 


69. 11504 


380.1327 


.9 


93. 93362 


702.1538 


.1 


69.42920 


383.5963 


30.0 


91 24778 


706.8583 


.2 


69. 74336 


387.0756 


.1 


94.56194 


711. 6786 


.3 


70. 05752 


390. 5707 


.2 


94. 87610 


716. 3145 


.4 


70. 37168 


394.0814 


.3 


95.19026 


721. 0662 


.6 


70.68583 


397. 6078 


.4 


95.50442 


725.8336 


.6 


70.99999 


401. 1500 


.5 


95. 81858 


730. 6166 


.7 


71. 31415 


404.7078 


.6 


96. 13274 


735. 4154 


.8 


71. 62831 


408.2814 


.7 


96.44689 


740.2299 


.9 


71.94247 


411. 8707 


.8 


96. 76105 


745. 0601 


23.0 


72.25663 


415. 4756 


.9 


97.07521 


749.9060 


.1 


72. 57079 


419.0963 


31.0 


97. 38937 


751 7676 


.2 


72. 88495 


422.7327 


.1 


97. 70353 


759.6450 


.3 


73. 19911 


426.3848 


.2 


98. 01769 


761 6380 


.4 


73. 51327 


430.0526 


.3 


98.33185 


769. 4467 


.5 


73. 82743 


433.7361 


.4 


98.64601 


771 3712 


.6 


74. 14159 


437.4354 


.5 


98.96017 


779. 3113 


.7 


74. 45575 


441. 1503 


.6 


99.27433 


781 2672 


.8 


74. 76991 


444.8809 


.7 


99.58849 


789.2388 


.9 


75.08406 


44& 6273 


.8 


99.90265 


7912260 


24.0 


75. 39822 


452. 3893 


.9 


100. 2168 


799.2290 


.1 


75. 71238 


456. 1671 


32.0 


100. 5310 


8012477 


.2 


76.02654 


459.9606 


.1 


100. 8451 


809.2821 


.3 


76.34070 


463.7698 


.2 


101. 1593 


811 3322 


.4 


76.65486 


467.5947 


.3 


101. 4734 


819. 3980 


.5 


76.96902 


471. 4352 


.4 


101. 7876 


8214796 


.6 


77. 28318 


475. 2916 


.5 


102. 1018 


829. 5768 


.7 


77. 59734 


479. 1636 


.6 


102. 4159 


8316898 


.8 


77. 91150 


483. 0513 


.7 


102. 7301 


839.8184 


.9 


78.22566 


486. 9547 


.8 


103. 0442 


841 9628 


26.0 


78. 53982 


490. 8739 


.9 


103.3584 


850.1228 


.1 


78.85398 


494.8087 


33.0 


103. 6726 


855.2986 


.2 


79. 16813 


498. 7592 


.1 


103.9867 


860.4901 


.3 


79. 48229 


502. 7255 


.2 


104.3009 


865.6973 


.4 


79. 79645 


506.7075 


.3 


104. 6150 


870. 9202 


.5 


80. 11061 


510. 7052 


.4 


104.9292 


876. 1588 


.6 


80.42477 


514. 7185 


.5 


105.2434 


881. 4131 


.7 


80. 73893 


518.7476 


.6 


105. 5575 


886.6831 


.8 


81.05300 


522.7924 


.7 


105.8717 


891.9688 



Dia. 


f}iri»n Til f 


Area 


oo. o 


1AA 

xuo. xooo 


QQ7 97f|Q 


Q 




902. 5874 


OA n 
Ox. U 


XUO. Oit& 


007 09A3 


1 
• X 


XUf • IJZOO 


vxo. *uoo 


o 
• & 


1A7 AAQK 
XUf • xx£d 


vxo. uoox 


Q 

• o 


iuy. /OOO 




A 
• X 


XUO. UlUO 


V««i xUOO 


K 
• O 


XUO. OOx V 


VOX. otAJL 


A 
• U 


1AQ AOQ1 
XUO. OW X 


QJA 9179 
VxU. Zx* O 


7 


1AQ ftlOT 
XUo. UX03 


QAK AQA1 
m OVUX 


• 8 


109. 3274 


951. 1486 


.9 


AA Ail/1 

109. 6416 


956.6228 


35.0 


109.9557 


962.1128 


• 1 


110. 2699 


967. 6184 


• 2 


110. 5841 


973. 1397 


• 8 


110. 8982 


978.6768 


• 4 


111. 2124 


9812296 


.6 


111.5265 


969.7980 


.6 


111.8407 


995.3822 


.7 


112. 1549 


1000.9821 


.8 


112.4690 


1006.5977 


.9 


112.7832 


1012. 2290 


36.0 


113.0973 


1017. 8760 


.1 


113. 4115 


1023.5387 


.2 


113. 7257 


1029. 2172 


.3 


1110398 


10319113 


.4 


1113640 


1040. 6212 


.5 


111 6681 


1046.3467 


• 6 


111 9823 


1052.0880 


.7 


115. 2965 


1057. 8449 


• 8 


lie AiA/t 

115. 6106 


1063. 6176 


• 9 


115. 9248 


1069. 4060 


37.0 


noon 

116. 2389 


1075. 2101 


. 1 


116. 5531 


1/U)1 AAAA 

1081.0299 


.2 


ft a GO "71 

116. oo72 


inoa one a 

1086. ooo4 


.3 


117. 1814 


1092. 7166 


.4 


117. 4956 


1098.5835 


.5 


117.8097 


11014662 


.6 


118. 1239 


Ilia 3645 


.7 


118.4380 


1116. 2786 


.8 


118. 7522 


1122.2063 


.9 


119.0664 


1128. 1538 


38.0 


119.3805 


1131 1149 


.1 


119. 6947 


114a 0918 


.2 


120.0088 


1146.0844 


.3 


120.3230 


1152.0927 


.4 


120. 6372 


1158. 1167 


.5 


120. 9513 


1164. 1564 


.6 


121.2655 


1170. 2118 


.7 


121. 5796 


1176. 2830 


.8 


121. 8938 


1182.3698 


.9 


122.2060 


1188. 4724 


39.0 


122. 5221 


11915906 


.1 


122.8363 


1200.7246 


.2 


123. 1504 


1206. 8742 


.3 


123.4646 


1213. 0396 


.4 


123.7788 


1219. 2207 


.5 


121 0929 


1225. 4175 


.6 


124.4071 


1231.6300 


.7 


121 7212 


1237.8582 


.8 


125. 0354 


12411021 


.9 


125.3495 


1250. 3617 


40.0 


125.6637 


1256. 6371 


.1 


125.9779 


1262. 9281 


.2 


126. 2920 


1269.2348 


.3 


126.6062 


1276. 6673 


.4 


126.9203 


1281.8955 


.5 


127.2345 


1288.2493 


.6 


127.5487 


12916189 


.7 


127.8628 


1301.0042 


.8 


128. 1770 


1307.4062 


.9 


128. 4911 


1313.8219 


41.0 


128.8053 


1320.2543 


.1 


129. 1195 


1326. 7024 


.2 


129.4336 


1333.1663 


.3 


129. 7478 


1339.6458 


.4 


130. 0619 


1346. 1410 


.5 


130.3761 


1362.6520 
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Dia. 


Circumf. 


Area 


Dia. 


Circumf. 


Area 


Dia. 


Circumf. 


Area 


41.6 


130.6903 


1359 178ft 

IOW. 1 1 OO 


49.5 


155. 5068 


1924 4218 

Itflrta tXAO 


57 4 

Ol, 4 


ISO Q974 
10U. OZI 4 


06Q7 AOQe 
Zoo*. OOOO 




131.0044 


1365 7210 

lOWi f 1>10 


. 6 


1 66 0930 

A OO. 0*OU 


1032 9051 

AOOa. 4AJOX 


6 
. 0 


1 on A41A 
loU. 0410 


O6OA 7007 

Zooo. /zzV 


!s 


131 3186 

lull UlOU 


1372. 2791 

AO* OA 


1 7 


1 6A 1^79 

AoO. AO* m 


1040 0041 

AOtO. OOtA 


A 
. 0 


1 on Q667 
15U. WOO/ 


OAA6 7 AOA 
ZOOO. /OZO 


.9 


131 6327 


1378. 8529 

iu * 0. ooiiv 


* g 


15A 4513 

AOO. tOAO 


1047 8180 
xxrxi . oaoo 


7 
• / 


1ft1 9AQQ 
151. Zooo 


OA14 Q1QQ 

ZOl4. 515o 


42! 0 


131 9469 


1385. 4424 


*o 

. 0 


ISft 7ft55 

AoO. 1 OOO 


105.* 0403 

AOOO. OtOO 


ft 
. O 


Ifil 6041 
151. 0541 


OAOQ QQQA 

zozo. 55w 


. i 


132. 2611 

IVM Mill 


1392! 0476 


50. 0 


157 0796 

AOI • 0 1 DU 


10A3 4054 

AOOO. tOOt 


Q 
. O 


1 ftl ftQftO 
151. 5o5z 


OAQO A7A7 

Zooz. 0/0/ 


• 2 


132. 5752 

IwA O* O* 


1308. ftft8ft 

AOOO. UUOv 


9 \ 


1ft7 3038 

Aof • OOOO 


1071 3579 

AO* A. OOl m 


6ft A 

00* U 


IfiO Ol 04 
loZ. Z1Z4 


OAylO A7Q4 

zo4z. U/ot 


*3 


132.8894 


1405. 3051 

AWO. OOO A 


1 2 


157 7080 

A9f • f OOO 


1070 9348 

AVIO. AOtO 


1 

. 1 


IftO 6OA6 
15Z. OZoO 


OA61 1Q7Q 

ZoOl. lo/o 


# 4 


133 2035 


1411 9574 

1U1. DOITS 


# 3 


1*8 0991 

AOO. OZZA 


1087 1980 

AOO* . XZCM 


9 

• z 


IftO C4A7 
15Z. 54U/ 


OAAA QQOI 

zooU. oozl 


[5 


133. 5177 


1418. ft2ft4 

At AO. OAift 


A 
. t 


1 *8 33«3 
AOO. OOOO 


1006 O370 
lovO. OO 1 U 


Q 

. 0 


1 fiQ 1 64Q 
loo. 104o 


OAAO -4 QOA 
ZoOo. 45ZU 


.6 


133 831R 


1425. 3092 

AtZO. OW* 


. 5 


1 *8 ft*A4 

AOO. OOOt 


9009 0A17 
LwZ, VOX! 


4 

• t 


IftQ 4ftOA 
IOO. 40oo 


OA7fi A47A 

Zo/o. 04/0 


1 7 


134 1460 

lot. 1 *vV 


1439 008ft 


A 
. O 


1 *8 0ft4ft 

AOO. OOtO 


9O10 0O9O 
MX13. OUZO 


6 


IftQ 7CQO 

loo. /00Z 


OAQ7 QOQO 

Zoo/ . 0Z00 


!s 


134. 4602 


1438. 7238 


# 7 


1TO 9787 

AOO. «lOl 


9018 8ft81 
AfJXO. OOO A 


ft 
• O 


1ft4 OQ7Q 
IOy. OO/O 


OAQ7 AO6Q 
ZOo/.UZOo 


[9 


134. 7743 


144 c, 464ft 
AttO. toto 


" Q 
. O 


1 *0 6090 


909ft R90Q 


7 


1R4 4116 
10%. 4110 


07AA OQQA 
z/Uo. ZOOO 


43! 0 


135.0885 


14*9 9019 

A to a. AnJXZ 


Q 
. 0 


1 60 0071 
AOO. OO* A 


9AQ.4 R174 
^004. 01/4 


ft 
• 0 


1 0A 706A 
154. /ZOO 


07 1 6 4A7A 
z/10. 40 /U 


m 1 


135 4026 


1458 9ft3ft 

A tOO. OOOO 


51 0 

OA. O 


IftO 9919 
AOO. A&Xit 


9049 ftOAft 


Q 


Iftft OOOfi 
AOO. OOOO 


0704 71 1 O 
Z/Z4. 1 XXZ 


[2 


13ft 71ft8 
100. 1 100 


14ftft 741*. 

A tOO. ft AO 


1 

. A 


IfiO 53*4 

AOO. OOOTt 


90*0 ftQQ* 
AAKaJ. OOOO 


50 0 
Oo. U 


1ft* Q64A 
AOO. 004U 


07QQ Q71 A 

Z/oo. 0/ XX) 


[3 


136 0310 

luVi wlv 


1479 fi3ft2 

At I a. vOOa 


9 


IfiO 84Q5 

AOO. OtOO 


90 *R R749 
AAJOO, OitZ 


1 

• 1 


185 ftftftl 
AOO. OOOI 


974Q 94AA 
Z* to. ztoo 


[4 


13ft 3451 

AOO. Orul 


1470 344A 

At IO. OttO 


O 
• O 


1ft1 1ft37 
AOA. AOO I 


OAftft Q94 6 

moo* ozto 


9 

• z 


Iftft OftOQ 
AOO. OOZO 


9769 *_Q7ft 
Z/0Z. 0O/5 


. 5 


ita /tun 

AOO. OOOO 


148A 1ft07 

A tOO. AOOf 


J, 
• t 


1 A1 4770 
AOA. tl * O 


9074 OOO* 
A*J 1 1. OOOO 


0 
• 0 


Iftft 9QA4 
IOO. ZW4 


07A1 044 fi 
ZIOX. 5445 


!6 


136 9734 

AOO. Of Ot 


1403 010ft 

A too. OAOO 


6 
• O 


Ifil 7090 
AOA. * OZO 


OAftQ H79Q 


4 
• t 


Iftft ftlAft 
AOO. OAUO 


9771 1ft7* 
Zl 1 1. 10/0 


.7 


137 287ft 
10 * • «o i 0 


1400 8ft70 

A too. OO J U 


A 
• O 


1A9 10A9 
AOZ* AUOZ 


9AQ1 1ft07 
^/ol. loo/ 


6 
. O 


Iftft 004Q 
AOO. VZ45 


! O70A 6A6fi 
Z/OO. OOOO 




137 ft018 
10 1 • 0010 


ium 7Q03 

AOOO. 1 OOO 


7 


1A9 4903 
AOZ. tZOO 


9000 9ft9Q 


ft 
■ O 


187 9QftQ 
AO/. ZOOO 


9780 ftftOQ 
Z/5o. OOW 


.9 


137 91 SO 

AO! . OlOO 


1513 ft972 

AOAO. 0*1 Z 


Q 
• O 


ifto 714.6 
AOZ. * OtO 


9107 411ft 
ZAU* . 4110 


7 
• / 


1517 66Q1 
AO/. OOOl 


970Q 99Q7 
Z/oo. ZZO* 


44* 0 


138. 2301 


1 son 6QAA 

AOZO. OOOO 


Q 
• O 


IftQ A4ft7 
AOO. OtO* 


Ol 1 6 66AQ 
^110. OO00 


ft 
. O 


1ft7 fiA70 
10/. 50/Z 


OfiAfi A1 60 
ZOOO. 010Z 


m 1 


138. 5442 


1 697 iwy> 

AOZ* . toOZ 


59 0 


IftQ OftOft 
AOO. OOZO 


9190 7lftft 
AXAiO. I loo 


Q 
• O 


188 1fi14 
AOO. lol4 


9818 Ol ft* 
ZolO. OlOO 


m 2 


138. 8584 


1*34 38ft3 

AOOt. OOOO 


1 

• 1 


IftQ ft77A 
AOO. 01 iU 


OlOl ftQOA 

Zlol. ovaXj 


fiO 0 
OO. 0 


Iftft 4Q*ft 
155. 4o0o 


9897 40.04 
Z5Z/. 4oo4 


[3 


139 172ft 

luVi 1 f £AJ 


1*41 3300 

AotA. OOW 


9 


-IftQ QOI 1 
AOO. OOl A 


91 40 OS43. 
^14U. 0O40 


1 

. A 


188 fiO07 
AOO. OOo/ 


oftQft ftftftA 
ZOOO. OOOO 


[4 


139 4807 

AOO. tOOf 


1*48 309*. 

AotO. OOZO 


Q 
• O 


1ft4 Q/16Q 
AOt. WOO 


914ft 9017 
«140. AtOXl 


9 
* Z 


18Q 19QQ 
AOO. XZOo 


984ft Q144 

zoto. oitt 


!s 


139 8009 


1555. 2847 


A 
• t 


1ft4 ft106 
AOt. OlOO 


916ft 61 4Q 
AtXOO. 014O 


Q 
. O 


180 45180 
AOO. tOOO 


9066 77Q4 
ZOOO. * 1 ot 


.6 


140 1 1 VI 

IWi A AUO 


1 *ft9* 989ft 

A OO a. ZOZO 


e 
• O 


1A4 033ft 
AOt. VOOO 


91 ft4 76Q7 
Z104. /Oo/ 


# 4 


180 7*99 

AOO. f OZZ 


98ft* 9*89 
ZOOO. zooz 


*7 


140 4209 

AIO. tZOZ 


1*00 90ft9 


• 0 


ice 94.7ft 
AoO. Zftlo 


9170 AAfto 
AtX 1 0. UUoZ 


6 
• O 


100 OAA4 
AW. OOOt 


9874 7*?!ft 
ZO/t. /OOO 




140. 7434 


ICTfl Q9*ft 
AOf O. OmW 


7 


1ft6 6ft1Q 
AOO. OO A O 


91 ftl 97ft 6 
Zlol. */O0 


ft 
• O 


100 QftA* 
AW. OOOO 


9884 9048 
zoot. zoto 




14l! 0575 


1583 37m 

AOOO. 0*00 


ft 


Iftft R7fi1 
IOO. OlOl 


QlfiO 6A44 
Zxov. 0044 


7 


100 0047 
AOO. OVt/ 


9ftQQ 7017 
ZOOO. /OA/ 


4** n 


141* 3717 

At A. Ol XI 


160ft 4Q.1Q 
AOOO. tO IO 


Q 


1 act 10AQ 
ADD. AWo 


Ol Q7 QAA1 
AiXVI. 0O0I 


ft 
• 0 


101 OAftft 

AOA. OOOO 


OQAQ QQ4Q 
ZWO. OOiO 


B 1 


141. 6858 


1*07 5A77 

AOO* • OO* 1 


CO A 

00. u 


Iftft 6A44 
AOO. OUtt 


OOAA 1 fiQ4 
avMO. Ioo4 


0 


101 3930 

AOA. OZOO 


9Q19 809ft 
ZOAZ. OOZO 


" 0 

• z 


149' mm 

XIX. 0000 


1A04 ftOOQ 

AOOt. OOOO 


1 


Iftft ftlCft 
AOO. OlOO 


OOl 4 61 A6 

Z214. 0100 


ftl 0 

OA. O 


101 fia79 

AOA. OO* Z 


9099 4ftftft 
ZoZZ. tooo 


.3 


142. 3141 


1 ftl 1 7077 

AOAl. f Ol 1 


9 


1ft7 1097 
AO*. XoZI 


0000 QA6Q 
£LLL. ooOo 


. 1 


101 0^13 

AOA. OOAO 


9Q39 05A3 
ZOOZ. OOOO 


# 4 


149* ft983 

AtZ. OZOO 


Ifilft SQ1Q 
AOAO. OOIO 


0 
. O 


1ft7 44A0 
10/. t*oo 


OOQ1 OOOfi 


9 
. z 


109 9ft *ft 

AOZ. ZOOO 


9041 flft17 

ZOtA. OOl* 


\ 5 


142. 9425 


1A9*. O70ft 

AOZO. UivrO 


. t 


1A7 7ft10 
AO*. fOlv 


OOQQ AlATk 
AYZOV. OlUU 


Q 
. O 


192 ft7Qft 

XV At. OlOO 


90*1 9898 

ZOO A. ZOZO 


. 6 


143 9*Oft 
AtO. *UW 


1ft33 19*5 
AOOO. A Zoo 


6 
. 0 


Iftft A769 
IOO. O l oL 


xZ4o. OOOO 


4 
. t 


109 ftOQft 
AOZ. OOOO 


90ft0 0107 

ZOOO. OAOl 


* 7 


143 *70ft 
lto. 0100 


Iftift 9QA9 
AOtU. £xyQ& 


A 


1AQ QQ04. 
lOo. OOOt 


OO6A 4176 
ZZOO. 41/0 


6 
• 0 


193 9070 

AOO* AAJIv 


9070 6799 
zo*o. o/zz 


.8 


143 8840 

AtO. OOtO 


1ft47 489ft 

AOt I , tOZO 


7 


icq 7(V>6 
AOO. * UoO 


OOA4 B44Q 
ZZ04. o44o 


ft 

. 0 


193 ft291 

AOO. OZZA 


9080 9405 
zooo. ztoo 


jg 


144 1001 


1Aft4 Afti.7 

AOOt. OOtl 


ft 
• 0 


1AQ A177 
loo. Ul / f 


OOTQ OQ7Q 

AYZ16. Zo/o 


7 
. f 


193 83fi3 

AOO. OOOO 


9080 0944 
ZOOO. oztt 


46. 0 


144 5133 

Itl. OAOO 


1ftft1 Qfl9* 
AOOA. WZO 


0 

• 0 


IftO Q31fi 
IOO. OO AO 


OOfil 74AA 
ZZol. /40o 


ft 

• 0 


194. 1504 


2000 0941 

ZOOO. OZtA 


. 1 


144 8974 

ItL OZ*t 


IftftO I3ftft 
AOOO. AOOU 


64 n 
04. U 


1AQ A4AA 
lOo. OtW 


OOQA OOl A 


A 
. V 


194. 4646 


3000 3305 

OOOO. OOOO 


^ 2 


145. 1416 


1ft7ft 35153 

AOlO. OOOO 


1 


IftO QAHO 


OOQQ 71 IO 
ZZOO. / 11Z 


09 0 
0*. 0 


194. 7787 


3019 0705 
ooio. ui 00 


I3 


14ft 4*57 
iw. too* 


AOOO. OOUa 


0 
• Z 


170 9745. 
IfU. z* to 


OQA7 Ol 71 
ZoVl. AXI X 


1 

• A 


195 0090 

lt»0. Vv*jV 


3098 8173 

OOZO. OA f O 


[4 


14ft 7690 


1AQA 03118 
AOOO. OOOO 


0 
• 0 


170 6ftft6 
IfU. OOOO 


OQ1 6 TQftft 
/ OOO 


. 2 


195. 4071 


3038 5708 

OlAJO. 0 1 OO 


* 5 


14ft 0841 
A to. oot 1 


1A08 9979 
AOOO. £,H L 


• t 


IfU. WZO 


OQ04 07 6Q 
ZoZ4. Z* 0o 


Q 
. O 


195. 7212 


3048 3580 

OOtO. OOOO 


ft 


14ft 3089 


17ftft M09 
A IVO. OOVa 


• 0 


171 OI Aft 
1/1. ZlOO 


OQQO COCO 
ZOO/. OiSOO 


A 
• t 


196. 0354 


3058 1^20 

OOOO. XOZKJ 


# 7 


146. 7124 


1719 8ft7ft 

XI XL, OOlO 


A 


171 6Q1A 
1/1. OOlU 


OQ41 QQ7A 
Zo41. OO*0 


6 
• O 


196. 3495 


3067 9616 

OOOf • OOAO 


! 8 


147 ft9ftft 

Art/. VAX) 


179*1 91 Aft 
XIM. ZlOO 


7 


171 fi461 
1/1. tWOl 


OQ4Q OfiOA 
Zo4o. TOZU 


ft 
. O 


196.6637 


3077 7869 

OO* f . f OOO 


!q 


147. 3407 


1797 ftfi07 

A 1 «f . OOOi 


ft 
■ O 


1 79 1 601 
1/^. IO00 


OQ6fi 6ft01 
ZoOO. OOZ1 


# 7 


196* 9779 


3087 6270 

000 1 . \j£t 1 0 


47*0 


147 0540 
At*. OotO 


1734 Q44 6 
AlOt. otto 


. 0 


170 47Q4 
l/<e. t / Ot 


OQA7 1 Q7Q 

Zoo/, lo/o 


* Q 

• 0 


197 2920 


3097 4847 

000 1 . Ttcyx 1 


1 

• A 


147 QftOO 
At* . WW 


1749 

A/tZ. OOO A 


66 n 
00. U 


170 7B7A 

XI z. /o/t> 


OQ76 QOQ4 

ZO/0. oZo4 


Q 
. O 


197. 6062 


3107 3*71 

OAOf . OOf A 


9 


148 9839 

A tO. ZOOZ 


1740 7414 
Alto, ftlt 


1 

. 1 


17Q inift 
l/o. lUlo 


OQft4 J.7fi7 
Z004. 4/D/ 


83 0 
00. 0 


197. 9203 


3117 2453 

OAAf • ArxOO 


. 3 


148 *073 

A tO. OO/O 


1767 1fi36 
A lot. AOOO 


0 


17Q 41 6Q 
I/O. 4l0o 


OQOQ 1 QOA 

zooo. low 


m 1 


198. 2345 


3127 1492 

Ol«( • AtOZ 


[ 4 


148 Q11*. 

A tO. OAAO 


I7fi4 fiA19 

AlOt. OOAl 


0 
• 0 


1 7Q 7QA1 
I/O. /OUl 


04A1 ftlfiQ 
Z4U1. OlOO 


. 2 


198. 5487 


3137 Oftaa 

OlOl . OOOO 


" R 
• O 


14Q 99 R7 

A to. ZZO* 


1779 ftftlA 
XI 1 A OotO 


• 4 


174 A440 
1/t. \rr±Z 


041A 61 OA 
x41U. OlZO 


* 0 
. 0 


198.8628 


3147 0040 

Will • UVTU 


. 6 


140 5308 

AtO. cHJOO 


177Q 5937 
X 1 In. Umj 1 


• 0 


174 Q684 
1/4. OOOt 


041 Q 9997 
Z41o. £a\Zi 


# 4 


199* 1770 


3156 9550 

OlOO. OOOO 


" 7 


140 8ft4ft 

AtO. OOtO 


1787 ft08ft 
AlOl. OOOO 


A 


1 *TA A70A 
1/4. 0/^0 


O407 AilQ6 
Z4Z* . otoO 


' 6 
. O 


199' 4911 


3166 9217 

OlOO. vlil 1 


.8 


1*0 1631 

AJU. AOOA 


1704 5001 

A lot. OOO A 


7 
• l 


174 OQA7 
1/4. OOO/ 


04QA AftOO 
z4oo. OOOO 


. 6 


199.8053 


3176 9049 


[9 


1*0 4893 

A OH. tO AO 


18A9 09*4 

AOUX. O^Ot 


ft 
. O 


1 76 Q/WO 
1/0. OOOO 


044 6 4471 
Z440. 44/1 


[7 


200. 1195 


3186 9023 

OlOO. OUmI 


4ft* ft 


1 6A 70fl4 

AOO. lOOt 


1800 ftft74 

AOOO. OOlt 


O 
. O 


175. 6150 


Oit KA ooaa 
2404. ZZUU 


"a 
• 0 


200.4336 


319ft 01 ftl 

OlOO. vlUl 


1 

■ X 


161 110ft 
ADA. AAUO 


1817 1060 

AOA I . AOOU 


6A A 
00. U 


175. 9292 


0>fCO AAQA 

24oo. Oooo 


. 9 


200* 7473 


3206 04*ft 

iJAnJU. trtUU 


.2 


151.4248 


1824 6684 


.1 


176. 2433 


2471.8130 


64! 0 


20L 0619 


3216. 9909 


.3 


151.7389 


1832. 2475 


.2 


176. 5575 


2480.6330 


.1 


201.3761 


3227.0518 


.4 


152.0531 


1839.8423 


.3 


176.8717 


2489.4687 


.2 


201.6902 


3237. 1285 


.5 


152. 3672 


1847. 4528 


.4 


177.1858 


2498. 3201 


.3 


202.0044 


3247.2209 


.6 


152. 6814 


1855.0790 


.6 


177.5000 


2507. 1873 


.4 


202,3186 


3257.3289 


.7 


152.9956 


1862 7210 


.6 


177.8141 


2516. 0701 


.6 


202.6327 


3267.4527 


.8 


153.3097 


1870. 3786 


.7 


178. 1283 


2524.9687 


.6 


202.9469 


3277.5922 


.9 


153. 6239 


1878.0519 


.8 


178.4425 


2533.8830 


.7 


203.2610 


3287.7474 


49.0 


153.9380 


1885. 7410 


.9 


178. 7566 


2542.8129 


.8 


203. 5752 


3297.9183 


.1 


154.2522 


1893. 4457 


57.0 


179.0708 


2551.7586 


.9 


203.8894 


3308. 1049 


.2 


154.5664 


1901. 1662 


.1 


179. 3849 


2560.7200 


65.0 


204.2035 


3318.3072 


.3 


154.8805 


1908.9024 


.2 


179, 6991 


2569.6971 


.1 


204. 5177 


3328.5253 


.4 


155. 1947 


1916.6543 


.3 


180.0133 


2578.6899 


.2 


204.8318 


3338.7590 
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SURVEYING TABLES 
Table XL. — Circles — Continued 



Dia. 


Circamf. 


Area 


Dia. 


Circamf. 


Area 


Dia. 


Circumf. 


Area 


66.3 


206.1460 


3349.0066 


73.2 


229.9646 


4206.3619 


81.1 


254 7832 


5166.7287 


.4 


206.4602 


3359.2736 


.3 


230.2787 


4219.8579 


.2 


255.0973 


5178.4757 


.5 


205. 7743 


3369.5545 


.4 


230.5929 


4231. 3797 


.3 


255. 4115 


5191.2384 


.6 


206.0885 


3379. 8510 


.6 


230.9071 


4242. 9172 


.4 


255.7256 


52040168 


.7 


206. 4026 


3390. 1633 


.6 


231. 2212 


4254 4704 


.5 


256.0398 


6216. 8110 


.8 


206. 7168 


3400. 4913 


.7 


231.5354 


4266.0394 


.6 


256.3540 


5229.6208 


.9 


207. 0310 


3410.8350 


.8 


231.8495 


4277. 6240 


.7 


256.6681 


5242.4463 


66.0 


207. 3451 


3421. 1944 


.9 


232. 1637 


. 4289.2243 


.8 


256.9823 


5255. 2876 


.1 


207.6593 


3431. 5695 


74.0 


232.4779 


4300.8403 


.9 


257.2964 


5268.1446 


.2 


207.9734 


3441.9603 


.1 


232.7920 


4312. 4721 


82.0 


257. 6106 


5281.0173 


.3 


208.2876 


3452. 3669 


.2 


233. 1062 


4324. 1195 


.1 


257.9248 


5293.9056 


.4 


208.6018 


3462. 7891 


.3 


233.4203 


4335. 7827 


.2 


258.2389 


6306.8097 


•5 


208.9159 


3473. 2270 


.4 


233. 7345 


4347. 4616 


.3 


25a 5631 


6319.7295 


.6 


209.2301 


3483.6807 


.5 


234.0487 


4359. 1562 


.4 


258.8672 


5332.6650 


.7 


209.5442 


3494.1500 


.6 


234.3628 


437a 8664 


.5 


259. 1814 


6345.6162 


.8 


209.8584 


3504.6351 


.7 


234. 6770 


4382.5924 


.6 


259. 4956 


6368.5832 


.9 


210. 1725 


3515. 1359 


.8 


234 9911 


4394 3341 


.7 


259.8097 


6371.5658 


67.0 


210.4867 


3525.6524 


.9 


235.3053 


4406.0916 


.8 


260.1239 


6384 5641 


.1 


210.8009 


3536. 1845 


75.0 


235. 6194 


4417. 8647 


.9 


260.4380 


6397. 5782 


.2 


211. 1150 


3546.7324 


.1 


235. 9336 


4429.6535 


83.0 


260.7522 


6410.6079 


.3 


211.4292 


3557.2960 


.2 


23d 2478 


4441.4580 


.1 


261.0663 


6423.6534 


.4 


211.7433 


3567. 8754 


.3 


236.5619 


4453.2783 


.2 


261.3805 


5436.7146 


.5 


212.0575 


3578.4704 


.4 


236.8761 


4465. 1142 


.3 


261. 6947 


6449. 7915 


.6 


212.3717 


3589. 0811 


.5 


237.1902 


4476.9659 


.4 


262.0088 


6462.8840 


.7 


212.6858 


3599. 7075 


.6 


237.5044 


4488.8332 


.5 


262.3230 


5475.9923 


.8 


213.0000 


3610. 3497 


.7 


237. 8186 


450a7163 


.6 


262.6371 


6489. 1163 


.9 


213.3141 


3621. 0075 


.8 


238.1327 


4512. 6151 


.7 


262.9513 


6502.2561 


68.0 


213.6283 


3631. 6811 


.9 


238.4469 


4524. 5296 


.8 


263.2655 


5515. 4115 


.1 


213.9425 


3642. 3704 


7a o 


238. 7610 


4536.4598 


.9 


263.5796 


662a 5826 


.2 


214.2566 


3653. 0754 


.1 


239. 0752 


4548.4057 


840 


263.8938 


5641.7694 


.3 


214. 5708 


3663.7960 


.2 


239.3894 


4560. 3673 


.1 


264.2079 


6654 9720 


.4 


214.8849 


3674. 5324 


.3 


239. 7035 


4572.3446 


.2 


264 5221 


656a 1902 


.5 


215. 1991 


3685.2845 


.4 


240.0177 


4584. 3377 


.3 


264 8363 


6581.4242 


.6 


215. 5133 


3696.0523 


.5 


240.3318 


4596.3464 


.4 


265. 1504 


6594.6739 


.7 


215.8274 


3706.8359 


.6 


240.6460 


4608.3708 


.5 


265.4646 


6607.9392 


.8 


216. 1416 


3717. 6351 


. 7 


240.9602 


4620. 4110 


.6 


265.7787 


6621.2203 


.9 


216.4557 


3728.4500 


.8 


241.2743 


4632. 4669 


.7 


266.0929 


6634 5171 


69.0 


216. 7699 


3739. 2807 


.9 


241.5885 


4644 6384 


.8 


26a 4071 


6647.8296 


.1 


217.0641 


3750. 1270 


77.0 


241.9026 


4656.6257 


.9 


26a 7212 


6661. 1578 


.2 


217.3982 


3760.9891 


.1 


242.2168 


466a 7287 


86.0 


267.0364 


6674 5017 


.3 


217.7124 


3771.8668 


.2 


242.5310 


4680.8474 


.1 


267. 3495 


6687.8614 


.4 


218.0265 


3782. 7603 


.3 


242.8451 


4692. 9818 


.2 


267.6637 


6701. 2367 


.5 


218.3407 


3793. 6695 


.4 


243. 1593 


4705. 1319 


.3 


267. 9779 


5714 6277 


.6 


218.6548 


3804.5944 


.5 


243.4734 


4717. 2977 


.4 


268.2920 


672a 0345 


.7 


218.9690 


3815.5350 


.6 


243. 7876 


4729. 4792 


.5 


268.6062 


6741.4669 


.8 


219. 2832 


3826.4913 


.7 


2441017 


4741. 6765 


.6 


268.9203 


5754 8951 


.9 


219. 5973 


3837.4633 


.8 


244. 4159 


4753. 8894 


.7 


269.2345 


576a 3490 


7a o 


219.9115 


3848. 4510 


.9 


244.7301 


4766.1181 


.8 


269.5486 


5781. 8185 


.1 


220.2256 


3859.4544 


7&0 


245.0442 


477a 3624 


.9 


269.8628 


6795.3038 


.2 


220.5398 


3870. 4736 


.1 


245.3584 


479a 6225 


86.0 


270. 1770 


6808.8048 


.3 


220.8540 


3881.5084 


.2 


245.6725 


4802.8983 


.1 


270. 4911 


6822.3215 


.4 


221. 1681 


3892. 5590 


.3 


245.9867 


4815. 1897 


.2 


270.8063 


5835.8539 


.5 


221.4823 


3903.6252 


.4 


246.3009 


4827. 4969 


.3 


271. 1194 


6849.4020 


.6 


221. 7964 


3914. 7072 


.5 


246.6150 


4839. 8198 


.4 


271.4336 


5862.9659 


.7 


222.1106 


3925.8049 


.6 


246.9292 


4852.1584 


.5 


271. 7478 


6876.5454 


.8 


222.4248 


3936. 9182 


.7 


247.2433 


4864 5128 


.6 


272.0619 


5890.1407 


.9 


222.7389 


3948.0473 


.8 


247. 5575 


4876. 8828 


.7 


272. 3761 


6903. 7516 


71.0 


223.0531 


3959. 1921 


.9 


247. 8717 


4889.2685 


.8 


272.6902 


6917. 3783 


.1 


223.3672 


3970.3526 


79.0 


248.1858 


4901. 6699 


.9 


273.0044 


5931.0206 


.2 


223. 6814 


3981.5289 


.1 


248.5000 


4914 0871 


87.0 


273. 3186 


6944 6787 


.3 


223.9956 


3992.7208 


.2 


248. 8141 


4926.6199 


.1 


273.6327 


595a 3525 


.4 


224.3097 


4003.9284 


.3 


249.1283 


493a 9685 


.2 


273.9469 


5972.0420 


.5 


224. 6239 


4015. 1518 


.4 


249.4425 


4951. 4328 


.3 


274 2610 


5985.7472 


.6 


224.9380 


4026.3908 


.5 


249.7566 


4963.9127 


.4 


274 6762 


5999.4681 


.7 


225.2522 


4037.6456 


.6 


250.0708 


497a 4084 


.5 


274 8894 


6013. 2047 


.8 


225.5664 


4048. 9160 


.7 


250.3849 


4988. 9198 


.6 


275.2036 


602a 9570 


.9 


225.8805 


4060.2022 


.8 


250.6991 


5001.4469 


.7 


275. 5177 


6040.7250 


72.0 


226. 1947 


4071. 5041 


.9 


251. 0133 


6013. 9897 


.8 


275. 8318 


6054 5088 


. 1 


226. 5088 


4082. 8217 


80.0 


API 0(Vt A 

251. 3274 


502a 5482 


.9 


tyre i AQI\ 

276. 1460 


ouoo. cum 


.2 


226.8230 


4094. 1550 


.1 


251. 6416 


5039.1225 


88.0 


27a 4602 


6082.1234 


.3 


227. 1371 


4105.5040 


.2 


251. 9557 


5051. 7124 


.1 


276. 7743 


6095.9642 


.4 


227.4513 


4116.8687 


.3 


252.2699 


5064 3180 


.2 


277.0885 


6109.8008 


.5 


227.7655 


4128. 2491 


.4 


252.5840 


507a 9394 


• 3 


277.4026 


6123. 6631 


.6 


228.0796 


4139. 6452 


.5 


252.8982 


5089. 5764 


.4 


277.7168 


6137. 6411 


.7 


228.3938 


4151. 0571 


.6 


253. 2124 


5102.2292 


.5 


278.0309 


6151. 4348 


.8 


228.7079 


4162.4846 


.7 


253. 5265 


5114 8977 


.6 


278.3451 


6165.3442 


.9 


229.0221 


4173.9279 


.8 


253.8407 


5127. 5819 


.7 


278.6593 


6179.2693 


73.0 


229.3363 


4185.3868 


.9 


2541548 


5140. 2818 


.8 


278. 9734 


6193. 2101 


.1 


229.6504 


4196. 8615 


81.0 


254 4690 


5152.9974 


.9 


279.2876 


6207.1666 
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Dia. 


Circumf. 


Area 


Dia. 


L/ircumi. 


Area 


Thin 


Circumf. 


Area 


89.0 


279.6017 


6221. 1389 


92.7 


291.2256 


6749. 1542 


96.4 


302.8495 


7298.6737 


.1 


279.9159 


6235.1268 


.8 


291.5398 


6763.7233 


.5 


303.1637 


7313. 8240 


.2 


280.2301 


6249. 1304 


.9 


291.8540 


6778.3082 


.6 


303.4779 


7328. 9901 


.3 


280.5442 


6263.1498 


93.0 


292.1681 


6792.9087 


.7 


303.7920 


7344. 1718 


.4 


280.8584 


6277. 1849 


.1 


292.4823 


6807.5250 


.8 


304.1062 


7359. 3693 


.5 


281. 1725 


6291.2356 


.2 


292.7964 


6822.1569 


.9 


304.4203 


7374. 5824 


.6 


231.4867 


6305.3021 


.3 


293. 1106 


6836.8046 


97.0 


304.7345 


7389.8113 


.7 


281.8009 


6319.3843 


• 4 


293.4248 


6851.4680 


.1 


305.0486 


7405. 0559 


.8 


282.1150 


6333.4822 


.5 


293. 7389 


6866. 1471 


.2 


305.3628 


7420. 3162 


.9 


282.4292 


6347.5958 


.6 


294,0531 


6880.8419 


.3 


305. 6770 


7435. 5922 


90.0 


282.7433 


6361. 7251 


.7 


294. 3672 


6895. 5524 


.4 


305.9911 


7450. 8839 


.1 


283.0575 


6375. 8701 


.8 


294.6814 


6910. 2786 


.5 


306.3053 


7466. 1913 


.2 


283.3717 


6390.0309 


.9 


294.9956 


6925. 0205 


.6 


306.6194 


7481. 5144 


.3 


283.6858 


6404.2073 


94.0 


295.3097 


6939. 7782 


.7 


306.9336 


7496. 8532 


.4 


284.0000 


6418. 3995 


.1 


295.6239 


6954. 5515 


.8 


307.2478 


7512. 2078 


.5 


284.3141 


6432.6073 


.2 


295.9380 


6969.3406 


.9 


i 307. 5619 


7527. 5780 


.6 


284.6283 


6446.8309 


.3 


296.2522 


6984. 1453 


98.0 


307. 8761 


7542.9640 


.7 


284.9425 


6461. 0701 


.4 


296.5663 


6998.9658 


.1 


308. 1902 


7558.3656 


.8 


285.2566 


6475. 3251 


.5 


296.8805 


7013. 8019 


.2 


308.5044 


7573. 7830 


.9 


285.5708 


6489.5958 


.6 


297. 1947 


7028.6538 


.3 


308.8186 


7589. 2161 


91.0 


285.8849 


6503.8822 


.7 


297.5088 


7043. 5214 


.4 


309.1327 


7604.6648 


.1 


286.1991 


6518. 1843 


.8 


297.8230 


7058. 4047 


.5 


309.4469 


7620. 1293 


.2 


286.5133 


6532. 5021 


.9 


298. 1371 


7073. 3037 


.6 


309. 7610 


7635.6095 


.3 


286.8274 


6546.8356 


95.0 


298. 4513 


7088. 2184 


.7 


310.0752 


7651. 1054 


.4 


287. 1416 


6561. 1848 


.1 


298.7655 


7103. 1488 


.8 


310. 3894 


7666. 6170 


.5 


287.4557 


6575. 5498 


.2 


299. 0796 


7118.0950 


.9 


310.7035 


7682. 1444 


A 
• D 


OQ*7 7AOQ 
£61. f Otftf 


ooow. you* 


. o 




/ lOO. UOOO 


yy. u 


oil. 0177 


7697. oo74 


.7 


288.0840 


66013268 


.4 


299. 7079 


7148. 0343 


.1 


311.3318 


7713. 2461 


.8 


288.3982 


6618.7388 


.5 


300. 0221 


7163.0276 


.2 


311.6460 


772a 8206 


.9 


288.7124 


6633. 1666 


.6 


300.3363 


717& 0366 


.3 


311.9602 


7744.4107 


92.0 


289.0265 


6647. 6101 


.7 


300.6504 


7193. 0612 


.4 


312. 2743 


7760.0166 


.1 


289.3407 


6662.0692 


.8 


300.9646 


7208. 1016 


• 5 


312.5885 


7775.6382 


-2 


289.6548 


667a 5441 


.9 


301. 2787 


7223. 1577 


.6 


312.9026 


7791. 2754 


.3 


289.9690 


6691.0347 


96.0 


301.5929 


7238.2295 


.7 


313. 2168 


7806.9284 


.4 


290 2832 


6705. 5410 


.1 


301. 9071 


7253. 3170 


.8 


313.5309 


7822. 5971 


.5 


290.5973 


6720.0630 


.2 


302. 2212 


7268.4202 


.9 


313. 8451 


783a 2815 


.6 


29a 9115 


6734.6008 


.3 


302.5354 


7283. 5391 


100.0 


314. 1593 


7853.9816 



Circumferences when the diameter has more than one place of decimals 



Diam. 


Circ. 


Diam. 


Circ. 


Diam. 


Circ. 


Diam. 


Circ. 


Diam. 


Circ. 


.1 


.314159 


.01 


.031416 


.001 


.003142 


.0001 


.000314 


.00001 


.000031 


.2 


.628319 


.02 


.062832 


.002 


.006283 


.0002 


.000628 


.00002 


.000063 


.3 


.942478 


.03 


.094248 


.003 


.009425 


.0003 


.000942 


.00003 


.000094 


.4 


1. 256637 


.04 


.125664 


.004 


.012566 


.0004 


.001257 


.00004 


.000126 


.5 


1.570796 


.05 


.157080 


.005 


.015708 


.0005 


.001571 


.00005 


.000157 


.6 


1.884956 


.06 


.188496 


.006 


.018850 


.0006 


.001885 


.00006 


.000188 


.7 


2. 199115 


.07 


.219911 


.007 


.021991 


.0007 


.002199 


.00007 


.000220 


.8 


2. 513274 


.08 


.251327 


.008 


.025133 


.0008 


.002513 


.00008 


.000251 


.9 


2.827433 


.09 


.282743 


.009 


.028274 


.0009 


.002827 


.00009 


.000283 



Diameter =3. 12699 
Circumference = 

Circ. for dia. of. 3. 1 

Do .02 

Do .006 

Do . 0009 

Do . 00009 



Digitized by GOO 



Sum of 
= 9. 738937 
= .062832 
= .018850 
= .002827 
= .000283 



Examples 

Circumference^. 823729 
Diameter = Sum of 

Dia. for circ. of_.9. 738937=3. 1 



9. 823729 



237 



. 084792 
Do... 062832= 



. 021960 
Do .018850= 



.003110 
Do .002827= 



.000283 
Do .000283= 



02 



006 



0009 



00009 



3. 12699 
Original from 
UNIVERSITY OF CALIFORNIA 
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Table XLI 

SQUARES, CUBES, SQUARE ROOTS, AND CUBE ROOTS 

Example: The square of 26=676; the cube of 26=17,576; the square root of 
26=5.0990; the cube root of 26=2.9625. 

To find the square root of a decimal fraction or mixed number from this table, 
multiply by 100 or 10,000 and find the product, or the number nearest the prod- 
uct, in the column of squares. The corresponding number in the first column 
with a decimal point one or two places to the left, according as the multiplier 
was 100 or 10,000, is the desired root. 

Example: 

Find the square root of 5.246 to the first decimal place. 

Multiply by 100. Result is 524; the nearest number in the column 

of squares is 529, which is opposite 23 in the column of numbers. 
Move the decimal point one place to the left. This gives 2.3 as the 
desired root to the first place of decimals. 
Find the square root of 5.246 to the second decimal place. 

Multiply by 10,000. The result is 52,460; the nearest number in 
the column of squares is 52,441, which is opposite 229 in the column 
of numbers. 

Move the decimal point two places to the left. The result is 2.29. 
To find the cube root of a similar number, multiply by 1,000 or by 1,000,000, 
and find the nearest number in the column of cubes. The corresponding number 
in the column of numbers with a decimal point one or two places to the left is 
the required root. Perform similarly to preceding example. 

To find the square root or cube root of a number greater than 1,000, find the 
nearest number in the column of squares or cubes and take the corresponding 
number in the first column. The number thus found is correct for the number of 
figures it contains. 
To find various roots: 

For the fourth root, take the square root of the square root. 
For the sixth root, take the square root of the cube root or vice versa. 
Higher roots, whose indices can be factored into 2's and 3's may be obtained 
in a similar manner. 



No. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


No. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


1 


1 


1 


1. 


1. 


21 


441 


9261 


4.5826 


2.7589 


2 


4 


8 


1.4142 


1.2599 


22 


484 


10648 


4.6904 


2.8020 


3 


9 


27 


1. 7321 


1. 4422 


23 


529 


12167 


4.7958 


2.8439 


4 


16 


64 


2.0000 


1.5874 


24 


576 


13824 


4.8990 


2.8845 


5 


25 


125 


2.2361 


1. 7100 


25 


625 


15625 


5. 


2.9240 


6 


36 


216 


2.4495 


1. 8171 


26 


676 


17576 


5.0990 


2.9625 


7 


49 


343 


2.6458 


1.9129 


27 


729 


19683 


5.1962 


3.0000 


8 


64 


512 


2.8284 


2.0000 


28 


784 


21952 


5.2915 


3.0366 


9 


81 


729 


3.0000 


2.0801 


29 


841 


24389 


6.3852 


3.0723 


10 


100 


1000 


3.1623 


2.1544 


30 


900 


27000 


5.4772 


3.1072 


11 


121 


1331 


3.3166 


2.2240 


31 


961 


29791 


5.5678 


3.1414 


12 


144 


1728 


3.4641 


2.2894 


32 


1024 


32768 


5.6569 


3.1748 


13 


169 


2197 


3.6056 


2.3513 


33 


1089 


35937 


5.7446 


3.2075 


14 


196 


2744 


3. 7417 


2.4101 


34 


1156 


39304 


5.8310 


3.2396 


15 


225 


3375 


3.8730 


2.4662 


35 


1225 


42875 


5.9161 


3.2711 


16 


256 


4096 


4. 


2.5198 


36 


1296 


46656 


6. 


3.3019 


17 


289 


4913 


4.1231 


2. 5713 


37 


1369 


50653 


6.0828 


3.3322 


18 


324 


5832 


4.2426 


2.6207 


38 


1444 


54872 


6.1644 


3.3620 


19 


361 


6859 


4.3589 


2.6684 


39 


1521 


59319 


6.2450 


3.3912 


20 


400 


8000 


4.4721 


2.7144 


40 


1600 


64000 


6.3246 


3.4200 
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Table XLI. — Squares, cubes, square roots, and cube roots — Continued 



No. 


Square 


Cube 


Sq. rt. 


Cu.rt. 


No. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


At 
U 


lAfil 
1061 


AQOOI 

OBWsl 


A ilAOl 
0. 4U31 


o AAQO 

6. 44ox 


1 rut 
1U6 


11236 


1191016 


10.2956 


4.7326 - 


42 


1764 


74068 


6.4807 


a 4760 


107 


11449 


1225043 


10.3441 


4.7475 


48 


1849 


79507 


6.5574 


a 5034 


108 


11664 


1259712 


10.3923 


4.7622 


44 


1936 


85184 


6.6332 


a 5303 


109 


11881 


1295029 


10.4403 


4. 7769 


45 


2025 


91125 


6.7082 


a 5569 


110 


12100 


1331000 


10.4881 


4.7914 


An 
*0 


911 A 
HID 


V/OOO 


O. /oZo 


O. OooU 


m 
in 


10901 


loo7ool 


10. 5357 


4. 8059 


47 


2209 


103823 


6.8557 


a 6088 


112 


12544 


1404928 


10.5830 


4.8203 


48 


2304 


110592 


6.9282 


a 6342 


113 


12769 


1442897 


10.6301 


4.8346 


49 


2401 


117649 


7. 


3.6593 


114 


12996 


1481544 


10.6771 


4.8488 


50 


2500 


125000 


7.0711 


a 6840 


115 


13225 


1520875 


10.7238 


4.8629 


Ol 


AWL 


iqoaki 


7 141j1 
#. 1414 




110 


13456 


1560896 


10.7703 


4.8770 


52 


2704 


140608 


7.2111 


a 7325 


117 


13689 


1601613 


10. 8167 


4.8910 


53 


2809 


148877 


7.2801 


a 7563 


118 


13924 


1643032 


10.8628 


4.9049 


64 


2916 


157464 


7.3485 


3.7798 


119 


14161 


1685159 


10.9087 


4.9187 


66 


3025 


166375 


7.4162 


a 8030 


120 


14400 


1728000 


10.9545 


4.9324 


KA 


91 OA 


17KA1A 


/. 4ooo 


o. oi»y 


111 


14641 


1771561 


11.0000 


4.9461 


67 


3249 


185193 


7.5498 


3.8485 


122 


14884 


1815848 


11.0454 


4.9597 


68 


3364 


195112 


7.6158 


3.8709 


123 


15129 


1860867 


11.0905 


4 9732 


60 


3481 


205379 


7.6811 


3.8930 


124 


15376 


1906624 


11.1355 


49866 


60 


3600 


216000 


7.7460 


3.9149 


125 


16625 


1953125 


11. 1803 


5. 


A1 
Ol 


oiJiL 




7 Qino 


O. VOOO 


1 OA 
I/O 


15876 


2000376 


11. 2250 


5. 0133 


62 


3844 


238328 


7.8740 


3.9579 


127 


16129 


2048383 


11.2694 


5.0265 


63 


3969 


250047 


7.9373 


a 9791 


128 


16384 


2097152 


11. 3137 


5.0397 


64 


4096 


262144 


& 


4. 


129 


16641 


2146689 


11.3578 


5.0528 


66 


4225 


274625 


8.0623 


4.0207 


130 


16900 


2197000 


11.4018 


5.0658 


AA 


wTO 




o. 1Z4U 


A A/41 O 

4. U41 2 


191 

lol 


17161 


2248091 


11.4455 


5.0788 


67 


4489 


300763 


8.1854 


4.0615 


132 


17424 


2299968 


11. 4891 


5.0916 


68 


4624 


314432 


8.2462 


4.0817 


133 


17689 


2352637 


11. 5326 


5.1045 


60 


4761 


328509 


a 3066 


4.1016 


134 


17956 


2406104 


11. 5758 


& 1172 


70 


4900 


343000 


8.3666 


4.1213 


135 


18225 


2460375 


11.6190 


5.1299 


71 
• i 


RA41 
(Ml 


oO/Vll 


Q XOA1 


A 1 ACkO 

4. 1405 


136 


18496 


2515456 


11. 6619 


a 1426 


72 


5184 


373248 


8.4853 


4.1602 


137 


18769 


2571353 


11. 7047 


5. 1551 


73 


5329 


380017 


a 5440 


4.1793 


138 


19044 


2628072 


11. 7473 


& 1676 


74 


5476 


405224 


8.6023 


4.1983 


139 


19321 


2685619 


11.7898 


5. 1801 


75 


5625 


421875 


8.6603 


4.2172 


140 


19600 


2744000 


11.8322 


& 1925 


7A 
#0 


K77A 


AQGfYJQ 

400V/0 


Q 71 TO 

o. 7178 


4. 2358 


141 


19881 


2803221 


11.8743 


a 2048 


77 


5929 


456533 


a 7750 


4.2543 


142 


20164 


2863288 


11.9164 


5. 2171 


78 


6084 


474552 


a 8318 


4.2727 


143 


20449 


2924207 


11.9583 


a 2293 


70 


6241 


493039 


a 8882 


4.2908 


144 


20736 


2985984 


12. 


5.2415 


80 


6400 


512000 


a 9443 


4.3089 


145 


21025 


3048625 


12.0416 


a 2536 


<ti 
91 


AKA1 
DTO1 




g 


A OOftT 

4. 3207 


146 


21316 


3112136 


12. 0830 


5. 2656 


82 


6724 


551368 


a0554 


4.3445 


147 


21609 


3176523 


12.1244 


a 2776 


83 
84 


6889 


571787 


9.1104 


4.3621 


148 


21904 


3241792 


12. 1655 


5.2896 


7056 


592704 


9. 1652 


4. 3795 


149 


22201 


3307949 


12. 2066 


5. 3015 


85 


7225 


614125 


9.2195 


4.3968 


150 


22500 


3375000 


12. 2474 


5.3133 


fiA 

BO 




AQAAKA 
OoOUOO 


W. Z/OO 


4. 414U 


151 


22801 


3442951 


12. 2882 


5.3251 


87 


7569 


658503 


9.3274 


4. 4310 


152 


23104 


3511808 


12.3288 


5.3368 


88 


7744 


681472 


9.3808 


4.4480 


153 


23409 


3581577 


12.3693 


5.3485 


80 


7921 


704969 


9.4340 


4.4647 


154 


23716 


3652264 


12.4097 


5.3601 


00 


8100 


729000 


9.4868 


4. 4814 


155 


24025 


3723875 


12.4499 


5.3717 


01 


QOQ1 

o*oi 

8464 


#OOOf 1 


V. 0oV4 


a Atvm 
4. 4979 


156 


24336 


3796416 


12.4900 


5. 3832 


92 


778688 


9. 5917 


4. 5144 


157 


24649 


3869893 


12.5300 


5.3947 


93 


8649 


804357 


9.6437 


4.5307 


158 


24964 


3944312 


12.5698 


5.4061 


94 


8836 
9025 


830584 


9.6954 


4.5468 


159 


25281 


4019679 


12. 6095 


5. 4175 


95 


857375 


9.7468 


4.5629 


160 


25600 


4096000 


12. 6491 


5.4288 


96 


9216 


884736 


9.7980 


4. 5789 


161 


25921 


4173281 


12.6886 


5.4401 


97 




912673 




4. 5947 


162 


26244 


4251528 


12. 7279 


5.4514 


98 


9604 


941192 


9!8995 


4.6104 


163 


26569 


4330747 


12.7671 


5.4626 


99 


9801 


970299 


9, 9499 


4.6261 


164 


26896 


4410944 


12.8062 


5.4737 


100 


10000 


1000000 


10. 


4.6416 


165 


27225 


4492125 


12.8452 


5.4848 


101 


10201 


1030301 


10.0499 


4.6570 


166 


27556 


4574296 


12.8841 


5. 4959 


102 


10404 


1061208 


10.0995 


4.6723 


167 


27889 


4657463 


12.9228 


a 5069 


108 


10609 


1092727 


10. 1489 


4.6875 


168 


28224 


4741632 


12.9615 


5. 5178 


104 


10816 


1124864 


10. 1980 


4.7027 


169 


28561 


4826809 


13. 


5.5288 


105 


11025 


1157625 


ia2470 


4,7177 


170 


28900 


4913000 


13.0384 


a 5397 
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Table XLI. — Squares, cubes, square roots, and cube roots — Continued 



u. 


g 

oQii&ro 


UUD6 


fin rf 

oq. n. 


IX* 


JNOt 


Square 


CUD6 


oq. it. 


/-I., 

UU. It. 


171 


29241 


5000211 


13.0767 


5.5505 


236 


55696 


13144256 


15. 3623 


6. 1797 


172 


29584 


5088448 


13. 1149 


5.5613 


237 


56169 


13312053 


15.3948 


6.1885 


173 


29929 


5177717 


13.1529 


5.5721 


238 


56644 


13481272 


15. 4272 


6.1972 


174 


30276 


5268024 


13. 1909 


5.5828 


239 


57121 


13651919 


15. 4596 


6.2058 


175 


30625 


5359375 


13.2288 


5.5934 


240 


57600 


13824000 


15.4919 


6.2145 


176 


30976 


5451776 


13. 2665 


5.6041 


241 


58081 


13997521 


15. 5242 


6 2231 


177 


31329 


5545233 


13. 3041 


5.6147 


242 


58564 


14172488 


15.5563 


6! 2317 


178 


31684 


5639752 


13. 3417 


5.6252 


243 


59049 


14348907 


15.5885 


6.2403 


170 


32041 


5735339 


13. 3791 


5.6357 


244 


59536 


14526784 


15.6205 


6.2488 


180 


32400 


5832000 


13. 4164 


5.6462 


245 


60025 


14706125 


15.6525 


6.2573 


181 


32761 


5929741 


13. 4536 


5.6567 


246 


60516 


14886936 


15 6844 


6. 2658 


182 


33124 


6028568 


13.4907 


&6671 


247 


61009 


15069223 


15! 7162 


6.2743 


183 


33489 


6128487 


13.5277 


5. 6774 


248 


61504 


15252992 


15.7480 


6.2828 


184 


33856 


6229504 


13.5647 


5.6877 


249 


62001 


15438249 


15.7797 


6.2912 


185 


34225 


6331625 


13.6015 


5.6980 


250 


62500 


15625000 


15. 8114 


6.2996 


186 


34596 


6434856 


13. 6382 


5. 7083 


251 


63001 


15813251 


15 8430 


6.3080 


187 


34969 


6539203 


13.' 6748 


5. 7185 


252 


63504 


16003008 


15.8745 


6. 3164 


188 


35344 


6644672 


13. 7113 


5. 7287 


253 


64009 


16194277 


15.9060 


6.3247 


189 


35721 


6751269 


13. 7477 


5.7388 


254 


64516 


16387064 


15.9374 


6.3330 


190 


36100 


6859000 


13.7840 


5.7489 


255 


65025 


16581375 


15.9687 


6.3413 


191 


36481 


6967871 

\JV\Jt Oil. 


13. 8203 


5.7590 


256 


65536 


16777216 


16 


6. 3496 


192 


36864 


7077888 


13! 8564 


&7690 


257 


66049 


16974593 


16.0312 


6.3579 


193 


37249 


7189057 


13.8924 


5.7790 


258 


66564 


17173512 


16.0624 


6.3661 


194 


37636 


7301384 


13.9284 


5.7890 


259 


67081 


17373979 


16.0935 


6.3743 


195 


38025 


7414875 


13.9642 


5.7989 


260 


67600 


17576000 


16.1245 


6.3825 


196 


38416 


7520536 


14. 


5. 8088 


261 


68121 


17779581 


16.1555 


6,3907 


197 


38809 


7645373 


14.0357 


5i8186 


262 


68644 


17984728 


16.1864 


6.3988 


198 


39204 


7762392 


14. 0712 


5. 8285 


263 


69169 


18191447 


16. 2173 


6.4070 


199 


39601 


7880599 


14. 1067 


5.8383 


264 


69696 


18399744 


16. 2481 


6.4151 


200 


40000 


8000000 


14. 1421 


5.8480 


265 


70225 


18609625 


16.2788 


6.4232 


201 


40401 


fil 20601 


14. 1774 


5 8578 


266 


70756 


18821096 


16.3095 


6.4312 


202 


40804 


8242408 


14.2127 


5.' 8675 


267 


71289 


19034163 


16.3401 


6.4393 


203 


41209 


8365427 


14. 2478 


5.8771 


268 


71824 


19248832 


16.3707 


6.4473 


204 


41616 


8489664 


14.2829 


5.8868 


269 


72361 


19465109 


16. 4012 


6.4553 


205 


42025 


8615125 


14. 3178 


5.8964 


270 


72900 


19683000 


16.4317 


6.4633 


206 


42436 


8741 81 6 

Of UOlv 


14 3527 


5. 9059 


271 


73441 


19902511 


16.4621 


6.4713 


207 


42849 


8869743 


14.3875 


5.9155 


272 


73984 


20123648 


16.4924 


6.4792 


208 


43264 


8998912 


14.4222 


5.9250 


273 


74529 


20346417 


16.5227 


6.4872 


209 


43681 


9129329 


14.4568 


5. 9345 


274 


75076 


20570824 


16.5529 


6.4951 


210 


44100 


9261000 


14. 4914 


5.9439 


275 


75625 


20796875 


16.5831 


6.5030 


211 


44521 




14. 5258 


5. 9533 


276 


76176 


21024576 


16. 6132 


6.5108 


212 


44944 


S528128 


14.5602 


5.9627 


277 


76729 


21253933 


16.6433 


6.5187 


213 


45369 


9663597 


14. 5945 


5.9721 


278 


77284 


21484952 


16.6733 


6.5265 


214 


45796 


9800344 


14. 6287 


5.9814 


279 


77841 


21717639 


16.7033 


6.5343 


215 


46225 


9938375 


14.6629 


5.9907 


280 


78400 


21952000 


1&7332 


6.5421 


216 


46656 


10077696 


14 6969 




281 


78961 


22188041 


16. 7631 


6.5499 


217 


47089 


10218313 


14.7309 


6.0092 


282 


79524 


22425768 


16.7929 


6.5577 


218 


47524 


10360232 


14.7648 


6.0185 


283 


80089 


22665187 


16.8226 


6.5654 


219 


47961 


10503459 


14.7986 


6.0277 


284 


80656 


22906304 


16.8523 


6.5731 


220 


48400 


10648000 


14.8324 


6.0368 


285 


81225 


23149125 


16.8819 


6.5808 


221 


48841 


10793861 


14 8661 


6. 0459 


286 


81796 


23393656 


16. 9115 


6. 5885 


222 


49284 


10941048 


14.8997 


6.0550 


287 


82369 


23639903 


16. 9411 


6.5962 


223 


49729 


11089567 


14,9332 


6.0641 


288 


82944 


23887872 


16.9706 


6.6039 


224 


50176 


11239424 


14.9666 


6.0732 


289 


83521 


24137569 


17. 


a 6115 


225 


50625 


11390625 


15. 


6.0822 


290 


84100 


24389000 


17.0294 


6.6191 


226 


51076 


11543176 


15.0333 


6.0912 


291 


84681 


24642171 


17.0587 


6.6267 


££t 




1 1A07AQ0 

lioy/Uoo 


15. 0665 


6. 1002 




85264 




1/. UOoU 


O. O04«5 


228 


51984 


11852352 


15.0997 


6.1091 


293 


85849 


25153757 


17. 1172 


6.6419 




52441 


12008989 


16. 1327 


6.1180 


294 


86436 


25412184 


17.1464 


6.6494 


2§0 


52900 


12167000 


15. 1658 


6.1269 


295 


87025 


25672375 


17.1756 


6.6569 


231 


53361 


12326391 


15. 1987 


6.1358 


296 


87616 


25934336 


17.2047 


6.6644 


232 


53824 


12487168 


15. 2315 


6.1446 


297 


88209 


26198073 


17.2337 


6.6719 


233 


54289 


12649337 


15.2643 


6.1534 


298 


88804 


26463592 


17.2627 


6.6794 


234 


54756 


12812904 


15. 2971 


6.1622 


299 


89401 


26730899 


17.2916 


6.6869 


235 


55225 


12977875 


15.3297 


6.1710 


300 


90000 


27000000 


17.3205 


6.6943 
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Table XLI. — Squares, cubes, square roots, and cube roots — Continued 



No. 




Cub© 


Sq. rt. 


Cu. rt. 


No. 




Cub© 


fin rt 

O^t lira 


On rt 

\J\J.* 11/* 


301 


90601 


27270901 


17.3494 


6. 7018 


366 


133956 


49027896 


19. 1311 


7. 1531 


302 


91204 


27543608 


17.3781 


6.7092 


367 


134689 


49430863 


19. 1572 


7.1506 


o/vo 
0U3 


ni oao 


OTC * Q | rvr 


17. 4069 


6. 7166 


368 


135424 


49836032 


19. 1833 


7. 1661 


o<vj 

tJU4 


92416 


<yQC*\AAttA 

2oUtf44o4 


17. 4356 


6. 7240 


369 


136161 


50243409 


19. 2094 


7. 1726 


OAR 
OUO 


93020 




17.4642 


6. 7313 


370 


136900 


50653000 


19. 2354 


7. 1791 


306 


93636 


28652616 


17.4929 


6.7387 


371 


137641 


51064811 


19. 2614 


7.1855 


307 


94249 


28934443 


17. 5214 


6.7460 


372 


138384 


51478848 


19.2873 


7.1920 




94864 


0001 Q1 1 O 


17. 64W 


6. 7533 


373 


139129 


r i DA c 1 1 T 

51895117 


1A Q1QA 

19. 3132 


7. 1984 


OAA 


95481 




17. 5784 


6. 7606 


374 


139876 


52313624 


19. 3391 


7. 2048 


Ol A 


Afll AA 

96100 


OOTAl AAA 

29791UU0 


17. 6068 


6. 7679 


375 


140625 


52734375 


19.3649 


7. 2112 


311 


96721 


30080231 


17.6352 


6.7752 


376 


141376 


53157376 


19.3907 


7.2177 


312 


97344 


30371328 


17.6635 


6.7824 


377 


142129 


53582633 


19.4165 


7.2240 


OlO 

old 


ATAflA 

9796V 




17. 6918 


a TQOT 

6. 78V7 


378 


142884 


54010152 


19. 4422 


7. 2304 


Ol .4 

814 


AQRAA 

98596 


OAACAI^A 

30959144 


IT TOAA 

17. 7200 


6. 7969 


379 


143641 


54439939 


19. 4679 


7. 2368 


315 


99225 


Ol OK COT K 

31455875 


IT TidOO 

17. 7482 


6.8041 


380 


144400 


54872000 


19.4936 


7. 2432 


316 


99856 


31554496 


17.7764 


6.8113 


381 


145161 


55306341 


19.5192 


7.2495 


317 


100489 


31855013 


17.8045 


6.8185 


382 


145924 


55742968 


19.5448 


7.2558 


318 


101124 


on* cTioo 

32157432 


17. 8326 


6. 8256 


383 


146689 


56181887 


19. 5704 


7. 2622 


Ol A 

319 


101761 


OOilAl TKQ 

32401759 


17. 8606 


6. 8328 


384 


147456 


56623104 


19. 5959 


7. 2685 


320 


102400 


327680U0 


17. 8885 


6.8399 


385 


148225 


57066625 


19. 6214 


7. 2748 


321 


103041 


33076161 


17.9165 


6.8470 


386 


148996 


57512456 


19.6469 


7.2811 


322 


103684 


33386248 


17.9444 


6.8541 


387 


149769 


57960603 


19.6723 


7.2874 


323 


104329 


33698267 


17. 9722 


6. 8612 


388 


150544 


58411072 


19. 6977 


7. 2936 




104976 


3401/224 


18. 


6. 8080 


389 


151321 


58863869 


19. 7231 


7. 2999 


325 


105625 


34328125 


18. 0278 


it OTKO 

0.8763 


390 


152100 


59319000 


19.7484 


7. 3061 


326 


106276 


34645976 


18.0555 


6.8824 


391 


152881 


59776471 


19.7737 


7.3124 


327 


106929 


34965783 


18.0631 


6.8894 


392 


153664 


60236288 


19.7990 


7.3186 


328 


107584 


3o2876o2 


18. 1108 


6.8964 


393 


154449 


60696457 


19. 8242 


7.3248 


329 


108241 


35011289 


18. 1384 


6.9034 


394 


155236 


61162964 


19.8494 


7.3310 


330 


108900 


35937000 


18. 1659 


6. 9104 


395 


156025 


61629875 


19.8746 


7.3372 


331 


109561 


36264691 


18.1934 


6.9174 


396 


156816 


62099136 


19.8997 


7.3434 


332 


110224 


36594368 


18.2209 


6.9244 


397 


157609 


62570773 


19.9249 


7.3496 


333 


110889 


36926037 


18. 2483 


6. 9313 


398 


158404 


63044792 


19.9499 


7.3558 


334 


111556 


OTIEATAd 

37259704 


18. 2757 


6. 9382 


399 


159201 


63521199 


19.9750 


7. 3619 


335 


112225 


37595375 


18.3030 


6.9451 


400 


160000 


64000000 


20. 


7.3681 


336 


112896 


37933056 


18.3303 


6.9521 


401 


160801 


64481201 


20.0250 


7. 3742 


337 


113569 


38272753 


18. 3576 


6.9589 


402 


161604 


64964808 


20.0499 


7.3803 


338 


114244 


38614472 


in OOiO 

18. 3848 


6. 9658 


403 


162409 


65450627 


20.0749 


7. 3864 


339 


114921 


38958219 


18. 4120 


6. 9727 


404 


163216 


g% rAAAA/) A 

65939264 


20.0998 


7. 3925 


340 


115600 


39304000 


18.4391 


6. 9795 


405 


164025 


66430125 


20. 1246 


7.3986 


341 


116281 


39651821 


18.4662 


6.9864 


406 


164836 


66923416 


20.1494 


7.4047 


342 


116964 


40001688 


18.4932 


6.9932 


407 


166649 


67419143 


2a 1742 


7.4108 


343 


117649 


* AAf AAAT 

40353607 


18. 5203 


7. 


408 


166464 


67917312 


20, 1990 


7.4169 


344 


118336 


40707584 


18. 6472 


7.0068 


409 


167281 


An a i HAnn 

68417929 


20. 2237 


7. 4229 


345 


119025 


41063625 


18. 5742 


7. 0136 


410 


168100 


68921000 


20. 2485 


7.4290 


346 


119716 


41421736 


18.6011 


7.0203 


411 


168921 


69426531 


20. 2731 


7.4350 


347 


120409 


41781923 


18. 6279 


7.0271 


412 


169744 


69934528 


20.2978 


7.4410 


348 


121104 


42144192 


18. 6548 


7. 0338 


413 


170569 


70444997 


20. 3224 


7. 4470 


349 


121801 


42508549 


18. 6815 


7.0406 


414 


171396 


70957944 


20.3470 


7.4530 


350 


122600 


428750GO 


18. 7083 


7.0473 


415 


172225 


T1 jITOOTC 

71473375 


20. 3715 


7.4590 


351 


123201 


43243551 


18.7350 


7.0540 


416 


173056 


71991296 


20.3961 


7.4650 


352 


123904 


43614208 


18. 7617 


7.0607 


417 


173889 


72511713 


20.4206 


7.4710 


353 


124609 


43986977 


18. 7883 


7. 0674 


418 


174724 


73034632 


20. 4450 


7. 4770 


354 


125316 


A A 1 £>/> jI 

44361864 


18. 8149 


7. 0740 


419 


175561 


73560059 


20.4695 


7. 4829 


355 


126025 


44738875 


18. 8414 


7.0807 


420 


176400 


74088000 


20.4939 


7.4889 


356 


126736 


45118016 


18.8680 


7.0873 


421 


177241 


74618461 


2a 5183 


7.4948 


357 


127449 


45499293 


18. 8944 


7 0940 


422 


178084 


75151448 


20 5426 


7 5007 


358 


128164 


45882712 


18.9209 


7.' 1006 


423 


178929 


75686967 


20.5670 


7.5067 


359 


128881 


46268279 


18.9473 


7.1072 


424 


179776 


76225024 


20. 5913 


7.5126 


360 


129600 


46656000 


18.9737 


7.1138 


425 


180625 


76765625 


20.6155 


7.5185 


361 


130321 


47045881 


19. 


7.1204 


426 


181476 


77308776 


20.6398 


7.5244 


362 


131044 


47437928 


19.0263 


7.1269 


427 


182329 


77854483 


20.6640 


7.5302 


363 


131769 


47832147 


19.0526 


7.1335 


428 


183184 


78402752 


20.6882 


7. 6361 


364 


132496 


48228544 


19.0788 


7.1400 


429 


184041 


78953589 


20.7123 


7.5420 


365 


133225 


48627125 


19.1050 


7.1466 


430 


184900 


79507000 


20.7364 


7.5478 
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Table XLI. — Squares , cubes, square roots, and cube roots — Continued 



No. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


No. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


431 


185761 




on 7MVx 


7. 5537 


496 


246016 




99 9711 

Ah A*i XX 


7 oi*a 


432 


186624 


80621568 


20.7846 


7.' 5595 


497 


247009 


122763473 


22.2935 


7.9211 


433 


187489 


81182737 


20.8087 


7.5654 


498 


248004 


123505992 


22.3159 


7.9264 


434 


188356 


81746504 


20.8327 


7.5712 


499 


249001 


124251499 


; 22.3383 


7.9317 


435 


189225 


82312875 


20.8567 


7.5770 


500 


250000 


125000000 


22.3607 


7.9370 


too 


looooft 


89881 8Kft 


9n 880ft 


7 CQOQ 




251001 


1 9*7*1 K£\t 


99 3830 




437 


190969 


83453453 


20.9045 


7.5886 


502 


252004 


126506008 


22.4054 


7.9476 


438 


191844 


84027672 


20.9284 


7.5944 


503 


253009 


127263527 


22.4277 


7.9528 


439 


192721 


84604519 


20.9523 


7. 6001 


504 


254016 


128024064 


22.4499 


7.9581 


440 


193600 


85184000 


20.9762 


7.6059 


505 


255025 


128787625 


22.4722 


7.9634 


441 


194481 


8*V7fift1 91 
OOiOOXLX 


21 


7 fill 7 

/ . Oil 1 


fioft 

OUO 


9£ft03ft 


190*1*491 ft 

XaVOxJO^mXO 


99 4044 


7 Qftfift 
«• WOO 


442 


195364 


86350888 


21*. 0238 


7. 6174 


507 


257049 


130323843 


22.5167 


7.9739 


443 


196249 


86938307 


21.0476 


7. 6232 


508 


258064 


131096512 


22.5389 


7.9791 


444 


197136 


87528384 


21.0713 


7. 6289 


509 


259081 


131872229 


22.5610 


7.9843 


445 


198025 


88121125 


21.0950 


7.6346 


510 


260100 


132651000 


22.5832 


7.9896 


446 


198916 


OOl XOOdO 


91 1187 
LX. XXOi 


7 ft403 
i . Owo 


Kii 
oxx 


261121 


133439831 


99 ftA*3 


7 0048 


447 


198809 


89314623 


21. 1424 


7.6460 


512 


262144 


134217728 


22.6274 


8. 


448 


200704 


89915392 


21. 1660 


7. 6517 


513 


263169 


135005697 


22.6495 


8.0052 


449 


201601 


90518849 


21. 1896 


7.6574 


514 


264196 


135796744 


22.6716 


8.0104 


450 


202500 


91125000 


21. 2132 


7. 6631 


515 


265225 


136590875 


22.6936 


8.0156 


4M 
tot 


903401 


Ql 7338A1 


91 9QAQ 

LX. 4000 


7 AAftC 


Rift 
OXO 


OftftOf^ft 
£00400 


1Q738800ft 


99 71 c/t 

£&. 4 XOO 


8 0908 


452 


204304 


92345408 


21.2603 


7.6744 


517 


267289 


138188413 


22.7376 


8.0260 


453 


205209 


92959677 


21.2838 


7. 6801 


518 


266324 


138991832 


22.7596 


8.0311 


454 


206116 


93576664 


21.3073 


7.6857 


519 


269361 


139798359 


22. 7816 


8.0363 


455 


207025 


94196375 


21.3307 


7.6914 


520 


270400 


140608000 


22.8035 


8,0415 


456 


207936 


0181881 ft 


91 QK19 


7 A07H 


J\91 
0*X 


971441 


1414907A1 

XtXtdWiOX 


99 89*4 


0 A4Aft 


457 


208849 


95443993 


21.3776 


7.7026 


522 


272484 


142236648 


22.8473 


8.0517 


458 


209764 


96071912 


21.4009 


7.7082 


523 


273529 


143055667 


22.8692 


8.0569 


459 


210681 


96702579 


21.4243 


7.7138 


524 


274576 


143877824 


22.8910 


8.0620 


460 


211600 


97336000 


21.4476 


7. 7194 


525 


275625 


144703125 


22.9129 


8.0671 


461 


212521 


07079181 


91 4.70Q 
LX, tiKJV 


7 79«?0 


Kna 


276676 


14K*31R7fl 
xtoooxoto 


22. 9347 


Q 079^ 

O. Uf mj 


462 


213444 


98611128 


21. 4942 


7.7306 


527 


277729 


146363183 


22.9565 


8,0774 


463 


214369 


99252847 


21. 5174 


7. 7362 


528 


278784 


147197952 


22.9783 


8.0825 


464 


215296 


99897344 


21.5407 


7.7418 


529 


279841 


148035889 


23. 


8.0876 


465 


216225 


100544625 


2L5639 


7.7473 


530 


280900 


148877000 


23.0217 


8.0927 


466 


217156 


i ni 1 odftQft 

X\JX XtttOaO 


91 KQ70 


7 7*90 


K31 


9810ft1 


140791 901 


90 A434 


8 0078 


467 


218089 


101847563 


21.6102 


7. 7584 


532 


283024 


150568768 


23.0651 


8.1028 


468 


219024 


102503232 


21.6333 


7.7639 


533 


284089 


151419437 


23.0868 


8.1079 


469 


219961 


103161709 


21.6564 


7.7695 


534 


285156 


152273304 


23.1084 


8.1130 


470 


220900 


103823000 


21.6795 


7.7750 


535 


286225 


153130375 


23.1301 


8.1180 


471 


991 ad i 


1 (VMQ71 1 1 


91 709^ 
LX. IKJ&O 


7 7805 


OOO 


4ot £aO 


i *&oonftfift 

XOOoXPUOOO 


90 1K17 

A>. xoxt 


8 1931 


472 


222784 


105154048 


21. 7256 


7.7860 


537 


288369 


154854153 


23. 1733 


8.1281 


473 


223729 


105823817 


21. 7486 


7.7915 


538 


289444 


155720872 


23. 1948 


8.1332 


474 


224676 


106496424 


21.7715 


7. 7970 


539 


290521 


156590819 


23.2164 


8.1382 


475 


225625 


107171875 


21. 7945 


7.8025 


540 


291600 


157464000 


23.2379 


8.1433 


476 


99ft>V7fl 


1 078V11 7fi 


91 8174 


7 8070 


Cr±X 


9Q9A81 


1*8340491 


90 OCQi. 


Q 1483 

O. XVSt 


477 


227529 


108531333 


21.8403 


7.8134 


542 


293764 


159220088 


23.2809 


8.1533 


478 


228484 


109215352 


21. 8632 


7.8188 


543 


294849 


160103007 


23.3024 


8.1583 


479 


229441 


109902239 


21. 8861 


7.8243 


544 


295936 


160989184 


23.3238 


8.1633 


480 


230400 


110592000 


21.9089 


7.8297 


545 


297025 


161878625 


23.3452 


8.1683 


481 


231361 


111984ft41 


21. 9317 


7 83K9 


CnrO 


9081 1ft 
£OOXXO 


1ft977133ft 
XOajI i XoOO 


23 3666 


8 1733 


482 


232324 


111980168 


2l! 9545 


7.8406 


547 


299209 


163667323 


2313880 


8,1783 


483 


233289 


112678587 


21.9773 


7.8460 


548 


300304 


164566592 


23.4094 


8.1833 


484 


234256 


113379904 


22. 


7. 8514 


549 


301401 


165469149 


23.4307 


8,1882 


485 


235225 


114084125 


22.0227 


7.8568 


! 550 


302500 


166375000 


23.4521 


8,1932 


486 


236196 


114791256 


22.0454 


7.8622 


551 


303601 


167284151 


23.4734 


8,1982 


487 


*Y2*71 fid 

237109 


115501303 


22.0681 


7.8676 


i 552 


304704 


168196608 


23.4947 


8,2031 


488 


238144 


116214272 


22.0907 


7.8730 


553 


305809 


169112377 


23.5160 


8.2081 


489 


239121 


116930169 


22.1133 


7.8784 


i 554 


306916 


170031464 


23.5372 


a 2130 


490 


240100 


117649000 


22.1359 


7.8837 


555 


308025 


170953875 


23.5684 


a 2180 


491 


241081 


118370771 


22.1585 


7.8S91 


556 


309136 


171879616 


23.5797 


a 2229 


492 


242064 


119095488 


22.1811 


7.8944 


557 


310249 


172808693 


23.6008 


a 2278 


493 


243049 


119823157 


22.2036 


7.8998 


558 


311364 


173741112 


23.6220 


a 2327 


494 


244036 


120553784 


22.2261 


7.9051 


559 


312481 


174676879 


23,6432 


a 2377 


495 


245025 


121287375 


22.2486 


7.9105 


560 


313600 


175616000 


23.6643 


a 2426 
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Table XLI. — Squares, cubes, square roots, and cube roots — Continued 



NO. 


Square 


Cube 


Sq. rt. 


Uu. rt. 


XT/v 

.NO. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


661 


314721 


17fi55R481 


23.6854 


8. 2475 


626 


30187ft 


9453 14.37ft 


95 0900 


8. 5544 


562 


315844 


177504328 


23! 7066 


8! 2524 


627 


393129 


246491883 


25.0400 


a 5590 


563 


316969 


178453547 


23.7276 


8.2573 


628 


394384 


247673152 


25.0599 


a 5635 


564 


318096 


179406144 


23.7487 


8.2621 


629 


395641 


248858189 


25. 0799 


a 5681 


565 


319225 


180362125 


23.7697 


8.2670 


630 


396900 


250047000 


25.0998 


a 5726 


566 


320356 




23. 7908 


8. 2719 


631 


398161 


251930501 


9K 1107 

^O. XXVi 


8 5772 


567 


321489 


182284263 


23! 8118 


a 2768 


632 


399424 


252435968 


25. 1396 


a 5817 


568 


322624 


183250432 


23.8328 


8.2816 


633 


400689 


253636137 


25. 1595 


8.5862 


569 


323761 


184220009 


23. 8537 


8.2865 


634 


401956 


254840104 


25.1794 


8.5907 


570 


324900 


185193000 


23. 8747 


8.2913 


635 


403225 


256047875 


25.1992 


8.5952 


571 


326041 


18ft1ft0411 


23. 8956 


8. 2962 


«QA 
WW 


404496 




9K 91 on 


8. 5997 


572 


327184 


187149248 


23! 9165 


a 3010 


637 


405769 


258474853 


25.2389 


a 6043 


673 


328329 


188132517 


23. 9374 


8.3059 


638 


407044 


259694072 


25.2587 


8.6088 


574 


329476 


189119224 


23.9583 


8. 3107 


639 


408321 


260917119 


25.2784 


8.6132 


575 


330625 


190109375 


23.9792 


8.3155 


640 


409600 


262144000 


25.2982 


8.6177 


576 


331776 


X<7X lV*o 1 U 


24. 


8. 3203 


641 


410881 


9A3Q74791 


9K QIQfl 


8 A999 


577 


332929 


192100033 


24.0208 


a 3251 


642 


412164 


264609288 


25.3377 


8.6267 


578 


334084 


193100552 


24.0416 


8.3300 


643 


413449 


265847707 


25. 3574 


8.6312 


579 


335241 


194104539 


24.0624 


8.3348 


644 


414736 


267089984 


25. 3772 


8.6357 


580 


336400 


195112000 


24.0832 


8,3396 


645 


416025 


268336125 


25. 3969 


8.6401 


581 


337561 


IQfil 99041 


94 io30 

£fX. X\jOa 


O. OrrrzO 


646 


417316 


9AQ58fil3fi 


25. 4165 


8. 6446 


582 


338724 


197137368 




8. 3491 


647 


418609 


270840023 


25! 4362 


8. 6490 


583 


339889 


198155287 


24.1454 


8.3539 


648 


419904 


272097792 


25.4558 


8.6535 


584 


341056 


199176704 


24.1661 


8.3587 


649 


421201 


273359449 


25.4755 


8.6579 


585 


342225 


200201625 


24.1868 


8.3634 


650 


422500 


274625000 


25.4951 


a 6624 


586 


34330ft 


901 OQfWirt 


94 9074 


Q Q AGO 


651 


493801 


97KOQ44K1 

Zi UO.T'rxOl 


25. 5147 


8 ftftft8 


587 


344569 


202262003 


24.2281 


8.3730 


652 


425104 


277167808 


25! 5343 


8.6713 


588 


345744 


203297472 


24.2487 


8.3777 


653 


426409 


278445077 


25.5539 


8.6757 


589 


346921 


204336469 


24.2693 


8.3825 


654 


427716 


279726264 


25.5734 


8.6801 


590 


348100 


205379000 


24.2899 


8,3872 


655 


429025 


281011375 


25.5930 


8.6845 


591 


349281 


90fi495071 


94 3105 


8 301 Q 


656 


43033ft 


98930041ft 


25. 6125 


8. 6890 


592 


350464 


207474688 


24.3311 


8. 3967 


657 


431649 


283593393 


25! 6320 


a 6934 


593 


351649 


208527857 


24. 3516 


8.4014 


658 


432964 


284890312 


25. 6515 


8.6978 


594 


352836 


209584584 


24. 3721 


8.4061 


659 


434281 


286191179 


25.6710 


8.7022 


595 


354025 


210644875 


24.3926 


8. 4108 


660 


435600 


287496000 


25.6905 


a 7066 


596 


355216 


91 1 70873ft 


94 4131 


8 41 55 


661 


43ftQ91 


988804781 


95 7000 


8 7110 


597 


356409 


212776173 


24.4336 


8.4202 


662 


438244 


290117528 


25.7294 


a 7154 


598 


357604 


213847192 


24. 4540 


8.4249 


663 


439569 


291434247 


25.7488 


8. 7198 


599 


358801 


214921799 


24. 4745 


8.4296 


664 


440896 


292754944 


25. 7682 


a 7241 


600 


360000 


216000000 


24.4949 


8.4343 


665 


442225 


294079625 


25. 7876 


8.7285 


ROI 


0/11901 

OOJLZU1 


91 7rtfti am 


94 51 53 
z*. 0100 


0 A'ion 

o. 3oW 


ODD 


AAOcca 


90 540890ft 


95 8070 


8. 7329 


602 


362404 


218167208 


24.5357 


8.4437 


667 


444889 


296740963 


25.8263 


a 7373 


603 


363609 


219256227 


24.5561 


8.4484 


668 


446224 


298077632 


25.8457 


8. 7416 


604 


364816 


220348864 


24.5764 


a 4530 


669 


447561 


299418309 


25.8650 


8.7460 


605 


366025 


221445125 


24.5967 


& 4577 


670 


448900 


300763000 


25.8844 


a 7503 


606 


367236 


99954501 ft 


24. 6171 


0. iozo 


671 


450241 


3091 1 1 71 1 

OUilli 111 


25. 9037 


8 7547 


607 


368449 


223648543 


24.6374 


8. 4670 


672 


451584 


303464448 


25! 9230 


a 7590 


608 


369664 


224755712 


24.6577 


8. 4716 


673 


452929 


304821217 


25.9422 


8.7634 


609 


370881 


225866529 


24.6779 


8.4763 


674 


454276 


306182024 


25.9615 


8. 7677 


610 


372100 


226981000 


24.6982 


8.4809 


675 


455625 


307546875 


25.9808 


8.7721 


611 


373321 


998000131 


94 71 R4 

£fXm 4 lot 


0. *ooo 


ft7ft 


iooy * u 


OAfiOl 577fi 


26. 


8 7764 


612 


374544 


229220928 


24.7386 


a 4902 


677 


458329 


310288733 


26.0192 


a 7807 


613 


375769 


230346397 


24.7588 


a 4948 


678 


459684 


311665T52 


26.0384 


a 7850 


614 


376996 


231475544 


24.7790 


a 4994 


679 


461041 


313046839 


26.0576 


8.7893 


615 


378225 


232608375 


24.7992 


a 5040 


680 


462400 


314432000 


26.0768 


8.7937 


616 


379456 


233744896 


24.8193 


a 5086 


681 


463761 


315821241 


26.0960 


8.7980 


617 


380689 


234885113 


24.8395 


a 5132 


682 


465124 


317214568 


26. 1151 


a 8023 


618 


381924 


236029032 


24.8596 


a 5178 


683 


466489 


318611987 


26.1343 


8.8066 


619 


383161 


237176659 


24.8797 


a 5224 


684 


467856 


320013504 


26.1534 


a 8109 


620 


384400 


238328000 


24.8998 


a 5270 


685 


469225 


321419125 


26.1725 


a 8152 


621 


385641 


239483061 


24.9199 


a 5316 


686 


470596 


322828856 


26. 1916 


8.8194 


622 


386884 


240641848 


24.9399 


a 5362 


687 


471969 


324242703 


26. 2107 


8.8237 


623 


388129 


241804367 


24.9600 


a 5408 


688 


473344 


325660672 


26.2298 


8.8280 


624 


389376 


242970624 


24.9800 


a 5453 


689 


474721 


327082769 


26.2488 


8.8323 


625 


390625 


244140625 


25. 


a 5499 


690 


476100 


328509000 


26.2679 


a 8366 
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Table XLL — Squares, cubes, square roots, and cube roots — Continued 







("In Via 


fin rfc. 




ixu. 


dQuSTO 


PnhA 

vuUQ 


fln rt 


On rt 
VJlL. IT. 


691 


477481 


329939371 


26.2869 


a 8408 


756 


571536 


432061216 


27.4955 


9. 1098 


692 


478864 


331373888 


26.3059 


8.8451 


757 


673049 


433796093 


27.5136 


9.1138 


693 


480249 


332812557 


26.3249 


8.8493 


758 


574564 


435519512 


27.5318 


9. 1178 


694 


481636 


An A g\m cnn A 

334255384 


26.3439 


8.8536 


769 


576061 


437245479 


27.5500 


9. 1218 


695 


483025 


335702375 


26.3629 


8.8578 


760 


577600 


438976000 


27.5681 


9. 1258 


696 


484416 


337153536 


26.3818 


a 8621 


761 


579121 


440711081 


27.5862 


9.1296 


697 


485809 


338606873 


26.4008 


a 8663 


762 


580644 


442450728 


27.6043 


9.1338 


698 


487204 


340068392 


26.4197 


a 8706 


763 


582169 


A A A 1 A At\A*7 

444194947 


27. 6225 


9. 1378 


699 


488601 


341532099 


26.4386 


a 8748 


764 


583696 


445943744 


27.6405 


9. 1418 


700 


490000 


343000000 


26.4575 


a 8790 


765 


585225 


447697125 


27.6586 


9. 1458 


701 


491401 


344472101 


26.4764 


8.8833 


766 


586756 


449455096 


27.6767 


9.1496 


702 


492804 


345948406 


26.4953 


a 8875 


767 


588289 


451217663 


27.6948 


9.1537 


703 


494209 


347428927 


26.5141 


a 8917 


768 


589824 


452984832 


27.7128 


9. 1577 


704 


495616 


348913664 


26.5330 


a 8959 


769 


591361 


454756609 


27.7308 


9. 1617 


705 


497025 


350402625 


26.5518 


a 9001 


770 


592900 


456533000 


27.7489 


9. 1657 


706 


498436 


351895816 


26.5707 


8 9043 


771 


594441 


458314011 


27.7669 


9.1696 


707 


499849 


353393243 


26.5895 


a 9085 


772 


595964 


460099648 


27.7849 


9.1736 


708 


501264 


354894912 


26.6063 


a 9127 


773 


597529 


461889917 


27.8029 


9. 1775 


709 


502681 


356400829 


26.6271 


a 9169 


774 


599076 


463684824 


27.8209 


9. 1815 


710 


504100 


357911000 


26.6458 


a 9211 


775 


600625 


465484375 


27.8388 


9. 1855 


711 


505521 


359425431 


26.6646 


a 9253 


776 


602176 


467288576 


27.8568 


9.1894 


712 


506944 


360944128 


26.6833 


a 9295 


777 


603729 


469097433 


27.8747 


9.1933 


713 


506369 


362467097 


26.7021 


a 9337 


778 


605284 


470910952 


27.8927 


9. 1973 


714 


509796 


363994344 


26.7208 


a 9378 


779 


606841 


A *9fW AA* AA 

472729139 


27.9106 


9.2012 


715 


511225 


365525875 


26.7395 


a 9420 


780 


608400 


474552000 


27.9285 


9.2052 


716 


512656 


367061696 


26.7582 


a 9462 


781 


609961 


476379541 


27.9464 


9.2091 


717 


514069 


368601813 


26. 7769 


a 9503 


782 


611524 


478211768 


27.9643 


9.2130 


718 


515524 


370146232 


26.7955 


a 9545 


783 


613089 


A OAA A OitOT 

480048687 


27.9621 


9.2170 


719 


516961 


371694959 


26.8142 


a 9587 


784 


614656 


481890304 


2a 


9.2209 


720 


518400 


373248000 


26.8328 


a 9628 


785 


616225 


483736625 


2a 0179 


9.2248 


721 


519841 


374805361 


26.8514 


a 9670 


786 


617796 


485587656 


2a 0357 


9.2287 


722 


521284 


376367048 


26.8701 


a 9711 


787 


619369 


487443403 


2a 0535 


9.2326 


723 


522729 


377933067 


26.8887 


a 9752 


788 


620944 


489303872 


2a 0713 


9. 2365 


724 


524176 


379503424 


26.9072 


a 9794 


789 


622521 


491169069 


2a 0691 


9. 2404 


725 


525625 


381078125 


26.9258 


a 9835 


790 


624100 


iAOAOAAAA 

493039000 


2a 1069 


9.2443 


726 


527076 


382657176 


26.9444 


a 9876 


791 


625681 


494913671 


2a 1247 


9.2482 


727 


528529 


384240583 


26.9629 


a 9918 


792 


627264 


496793088 


2a 1425 


9.2521 


728 


529984 


385828352 


26.9615 


a 9959 


793 


628849 


498677257 


2a 1603 


9. 2560 


729 


531441 


387420489 


27. 


9. 


794 


630436 


500566184 


2a 1780 


9. 2599 


730 


532900 


389017000 


27.0185 


9.0041 


795 


632025 


rnnj r - ao*t r 

502459875 


2a 1957 


9.2638 


731 


534361 


390617891 


27.0370 


9.0062 


796 


633616 


504358336 


2a 2135 


9.2677 


732 


535824 


392223168 


27.0555 


9.0123 


797 


635209 


606261573 


2a 2312 


9.2716 


733 


537289 


393832837 


27.0740 


9.0164 


796 


636804 


008169592 


2a 2489 


9. 2764 


734 


538756 


395446904 


27.0924 


9.0205 


799 


638401 


510082399 


2a 2666 


9. 2793 


735 


540225 


397065375 


27. 1109 


9.0246 


800 


640000 


O12000000 




9. 2832 


736 


541696 


398688256 


27.1293 


•9.0287 


801 


641601 


613922401 


2a 3019 


9.2870 


737 


543169 


400315553 


27.1477 


9.0328 


802 


643204 


615849608 


2a 3196 


9.2909 


TOO. 

73© 


544644 


401947272 


27. 1662 


9.0369 


8U3 


644809 


0177oloZ/ 


26. 3373 


9 2948 


TOO. 

739 


546121 


A AO POO J 1 A 

403583419 


27. 1846 


9.0410 


DAI 

804 


646416 


019718464 


2a 3549 


9.2966 


/40 


547600 


405224000 


27.2029 


9.0450 


OAR 

.805 


048025 


0Jl000125 


OO 070R 


A OAOK 

9.3020 


741 


549061 


406869021 


27.2213 


9.0491 


806 


649636 


623606616 


2a 3901 


9.3063 


742 


550564 


406518488 


27.2397 


9.0532 


807 


651249 


625557943 


2a 4077 


9.3102 






Attn fttA/vr 

410172407 


27.2580 


9.0572 


808 


652864 


527514112 


2a 4253 


9.3140 


*1AA 

in 


KKOCOA 
OO606O 


At 1QOJVTOJ 

411530784 


27.2764 


9.0613 


809 


654481 


629475129 


2a 4429 


9.3179 


1AK 
/40 


OOOUGfiD 


413493025 


27.2947 


9.0654 


810 


656100 


fcO 1 A A 1 AAA 

531441000 


2a 4606 


9.3217 


746 


556516 


415160936 


27.3130 


9.0694 


811 


657721 


533411731 


2a 4781 


9.3255 


747 


558009 


416832723 


27 rail 
*« . 0010 




812 


659344 


635387328 


28.4956 


9 3294 


748 


559504 


418508992 


27.3496 


9. 0775 


813 


660969 


637367797 


2a 6132 


9! 3332 


749 


561001 


420189749 


27.3679 


9.0616 


814 


662596 


539353144 


2a 5307 


9.3370 


750 


562500 


421875000 


27.3861 


9.0656 


815 


664225 


541343375 


2a 6482 


9.3408 


751 


564001 


423564751 


27.4044 


9.0896 


816 


665856 


543338496 


2a 5657 


9.3447 


752 


565504 


425259008 


27.4226 


9.0937 


817 


667489 


545338513 


2a 5832 


9.3485 


753 


567009 


426957777 


27.4408 


9.0977 


818 


669124 


547343432 


28.6007 


9.3523 


754 


568516 


428661064 


27. 4591 


9. 1017 


819 


670761 


540353259 


2a 6182 


9.3561 


755 


570025 


430368875 


27.4773 


9.1057 


820 


672400 


551368000 


28.6663 


9,3599 
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Table XLI. — Squares, cubes, square roots, and cube roots — Continued 



No. 


Square 


Cube 




Ou. rt. 


No. 




Cube 






821 


674041 


553387661 


28.6531 


9.3637 


886 


784996 


695506456 


29.7658 


9.6046 


OOQ 


A7KA&4. 


KKKJi 1 OO/IQ 

00041JJ40 


OO <17AK 

Jo. 0700 


9. 3675 


887 


786769 


697864103 


AA P9AAP 

29. 7825 


9.6082 


QOO 

oxo 


A77°.9Q 


00/441/0/ 


Jo. OOoU 


O 0719 
V. 07 lO 


888 


788644 


700227072 


29.7993 


9. 6118 


ROA 


O/OWO 


KKQ47AOOit 

oov4/ojj4 


OC *7AC J 

Jo. /U04 


O OTK1 
V. O/Ol 


889 


790321 


702o95369 


29. 8161 


9.6154 


(UO 


AfiAAOK 
OoUOJO 


0010100 JO 


Jo. 7 JJo 


A Q7QA 

y. o/ov 


890 


792100 


704969000 


AA AOAA 

29. 8329 


9.6190 


826 

007 

oAt 


682276 


563559976 


2a 7402 


9.3827 


891 


793881 


707347971 


29.8496 


9.6226 


OOOVZtf 


KAKAAOOQQ. 
OOOOUyjOO 


OQ 7K7« 

JO. /o/o 


y. 0000 


892 


795664 


709732288 


29.8664 


9.6262 


coo 

OOQ 
OfiV 


000004 


00/00000 J 


OQ 7*7 CO 

Jo. /YOU 


A OAAO 

y. ovuj 


893 


797449 


712121957 


AA OO0 1 

29.8831 


9.6296 


A07O.4 1 
Oo/J41 


KA07007QQ 

Ooy / JJ/oy 


28. 7924 


9. 3940 


894 


799236 


714516984 


29.8998 


9.6334 


00U 


OOOvUO 


C7-1 7Q7AAA 

0/1/o/OUU 


OQ QAQ7 

Jo. ouvi 


O OA7Q 

V. oV/o 


895 


001 Anc 

801025 


716917375 


OO At A0 

29.9166 


9.6370 


831 


690561 


573856191 


28.8271 


9.4016 


896 


802816 


719323136 


29.9333 


9.6406 


00J 


AQOOO/4 


KTKO.OAO£Q 

O/owolWOo 


28. 8444 


9. 4053 


897 


804609 


721734273 


AA AtAA 

29.9500 


9.6442 


Boo 




K70AAAK37 

0/8UWM/ 


00 oat 7 
2o. 8617 


9. 4091 


898 


806404 


724150792 


29.9666 


9.6477 




OtfOOOO 


OOWVO/U4 


OQ Q701 

Jo. o7vl 


9. 4129 


899 


808201 


726572699 


29. 9833 


9. 6513 


OOO 


AQTOOK 
Otf/JZO 


JvQOI QOQ7K 

OOJ10J0/0 


OQ QAA/I 
Jo. OV04 


9. 4166 


900 


810000 


729000000 


30. 


9.6549 


836 


696896 


584277056 1 


28. 9137 


9.4204 


901 


811801 


731432701 


30.0167 


9.6585 


00/ 


7AAKltn 

/uooov 


OoOO/OJOO 


28. 9310 


9. 4241 


902 


813604 


733870808 


30.0333 


9.6620 


OOQ 
OOO 


/UZJ44 


KQO y| Qf\A TO 

0©o4o04/ J 


00 a a 00 

Jo. 9482 


9.4279 


903 


815409 


736314327 


30.0500 


9.6656 


00V 


703V21 


C/WCOATl fl 

oyoooy/iy 


28. 9655 


9. 4316 


904 


817216 


738763264 


30.0666 


9.6692 


QAf\ 

ow 


7AKAAA 

/OOOOU 


51*2704000 


28. 9828 


9. 4354 


905 


819025 


741217625 


OA AAOA 

30.0832 


9.6727 


841 


707281 


594823321 


29. 


9.4391 


906 


820836 


743677416 


30.0998 


9.6763 


o42 




EAZJAv* 7 AQQ 


OQ A1 70 

jy. 0172 


9. 4429 


907 


0/W> A t\ 

822649 


746142643 


30. 1164 


9. 6799 


©40 


71 AA4A 

«10o4y 


KQAA771 A7 

OWW771U7 


29. 0345 


9. 4466 


908 


824464 


748613312 


OA 1 OO A 

30. 1330 


9. 6834 


o44 


/lJOOO 


O012115o4 


29. 0517 


9. 4503 


909 


826281 


751089429 


OA 1 A A/> 

30. 1496 


A DO^PA 

9. 6870 


040 


/14UJ0 


OUOOOllJO 


OO A£QA 

jy. Ooo9 


A AKA1 
y. 4041 


910 


828100 


Hpn r*Ti AAA 

753571000 


oa 1 oon 

30. 1662 


9. 6905 


846 


715716 


606495736 


29.0861 


9.4578 


911 


829921 


756058031 


30.1828 


9.6941 


Oj17 

047 


7174AA 

7174W 


OU7o404Jo 


OA 1 AOO 

jy. 1000 


9. 4615 


912 


831744 


758550528 


OA 1 AAO 

30. 1993 


9.6976 


Q4Q 

o4o 


719104 


AAAQAA1 OO 

6U9o00192 


29. 1204 


9. 4652 


913 


833569 


761048497 


OA At PA 

30. 2159 


9. 7012 


04V 


TOAQAl 


Ai 1 rusAAdn 

6iiyooo4y 


29. 1376 


A Atti)fi 

y. 4oyu 


914 


835396 


MAO f t| Ai J 

763551944 


OA OOO J 

30. 2324 


9. 7047 


OKA 


700KAA 

7JJ000 


o\ At OCAAA 

ol41J0000 


29. 1548 


9. 4727 


915 


837225 


766060875 


OA t%A AA 

30. 2490 


9. 7082 


851 


724201 


616295051 


29. 1719 


9.4764 


916 


839056 


768575296 


30.2655 


9. 7118 


OOJ 


725904 


olo470JOo 


29. 1890 


A AQt\1 

y. 4ooi 


917 


0 a nocrv 

840889 


771095213 


OA OOOA 

30. 2820 


9. 7153 


OOO 


727609 


A OA/3 CAil 77 

620000477 


OA OAAO 

29. 2062 


9. 4838 


918 


842724 


773620632 


30. 2985 


9. 7188 


854 


729316 


622o35oo4 


29. 2233 


9. 4875 


919 


844561 


1 PI f KA 

776151559 


OA 0 1 £A 

30. 3150 


9. 7224 


OCR 


731025 


6JOU2oo70 


29. 2204 


9. 4912 


920 


846400 


77oo88000 


OA OOI C 

30. 3315 


A TOEA 

y. 7Joy 


856 


732736 


627222016 


29. 2575 


9.4949 


921 


848241 


781229961 


30.3480 


9.7294 


867 


734449 


629422790 


29. 2746 


9. 4986 


922 


850084 


783777448 


OA OA A C 

30. 3645 


A TO OA 

y. 73 jy 


858 


736164 


631628712 


29. 2916 


9. 5023 


923 


851929 


786330467 


OA OOAA 

30. 3809 


9. 7364 


OCA 

ooy 


737881 


COOQQA77A 
00000^779 


on 000*7 
29. 3087 


9. 5060 


924 


853776 


788889024 


30. 3974 


A 7ifAA 

y. 7400 


860 


TOAaAA 

739600 


OOOOOOOOO 


on ooeo 
29. 3258 


9. 5097 


925 


855625 


mi j 01 or 

791453125 


OA A 1 OO 

30. 4138 


A 7J9C 

V. 74oo 


861 


741321 


638277381 


29.3428 


9.5134 


926 


857476 


794022776 


30.4302 


9.7470 


862 


743044 


H 4 ACAOAOQ 

6405uo92o 


on oeno 

29. ooyo 


9. 5171 


927 


859329 


l 7Aflcn7AOO 

796097900 


30. 4467 


A 7KAK 

y. /ouo 


863 


744769 


642735647 


on 07cn 

29. 376y 


9. 5207 


928 


861184 


799178752 


OA AUOt 

30. 4631 


A IKAfi 

y. 7040 


864 


Win j Aj? 

746496 


644972544 


OO OAOA 

29. 39o9 


9. 5244 


929 


863041 


OA1 T£» CAOA 

801765089 


30. 4795 


A 7C7R 

y. 7575 


865 


748225 


647214625 


29. 4109 


9. 5281 


930 


864900 


QA4 0C7AAA 

o04o07000 


OA ilAKA 

do. 4yoy 


A 7A1A 

y. 7610 


866 


749956 


649461896 


29.4279 


9.5317 


931 


866761 


806954491 


30.5123 


9.7645 


867 


751689 


651 7 143oo 


29. 4449 


9. 5354 


932 


868624 


O AA tL ETEDO 

809557068 


30. 5287 


A 7AOA 

y. 7oo0 


868 


753424 


653972032 


29. 4618 


9. 5391 


933 


OTO/I OA 

870489 


812166237 


30. 5450 


A 771 K 

y. 7715 


869 


755161 


656234909 


rw\ a too 

29. 4788 


9. 5427 


934 


872356 


Ol JTOAEAi 

814780504 


30. 5614 


9. 7750 


870 


756900 


4> EOS AO AAA 

658503000 


29. 4958 


9. 5464 


935 


874225 


Ol TiAAOTE 

817400375 


30. 5778 


A 77QR 

y. 7785 


871 


758641 


660776311 


29.5127 


9.5501 


936 


876096 


820025856 


30.5941 


9.7819 


872 


700384 


AAQAP if) JO 

663054848 


29. 5296 


9. 5537 


937 


877969 


822656953 


30. 6105 


9. 7854 


873 


762129 


665338617 


29. 5466 


9. 5574 


938 


879844 


825293672 


OA flftflO 

30. 6268 


A TOQA 

9. 7ooy 


874 


*TdOOT/> 

763876 


667627624 


29. 5635 


9. 5610 


939 


881721 


827936019 


30. 6431 


9. 7924 


875 


765625 


669921875 


29. 5804 


9. 5647 


940 


883600 


OOAEOiAAA 

830584000 


30. 6594 


A Tncn 
y. 7v0v 


876 


767376 


672221376 


29.5973 


9.5683 


941 


885481 


833237621 


30.6757 


9.7993 


877 


769129 


674526133 


29. 6142 


9. 5719 


942 


887364 


835896888 


30.6920 


9.8028 


878 


770884 


676836152 


29.6311 


9.5756 


943 


889249 


838561807 


3a 7083 


9.8063 


879 


772641 


679151439 


29.6479 


9.5792 


944 


891136 


841232384 


30.7246 


9.8097 


880 


774400 


681472000 


29.6648 


9.5828 


945 


893025 


843908625 


30.7409 


9.8132 


881 


776161 


683797841 


29.6816 


9.5865 


946 


894916 


846590536 


30.7571 


9.8167 


882 
883 


777924 


686128968 


29.6985 


9.5901 


947 


896809 


849278123 


30.7734 


9.8201 


779689 


688465387 


29.7153 


9.5937 


948 


898704 


851971392 


30.7896 


9.8236 


884 


781456 


690807104 


29.7321 


9.5973 


949 


900601 


854670349 


30.8058 


9.8270 


885 


783225 


693154125 


29.7489 


9.6010 


950 


902500 


857375000 


30.8221 


9.8305 
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Table XLI. — Squares, cubes, square roots, and cube roots — Continued 



No. 


Square 


Cube 


Sq. rt. 


Ou. rt. 


No. 


Square 


Cube 


Sq. rt. 


Cu. rt. 


951 


904401 


860085351 


3a 8383 


9.8339 


976 


952576 


929714176 


31. 2410 


9.9194 


952 


906304 


862801408 


30.8545 


9.8374 


977 


954529 


932574833 


31. 2570 


9.9227 


953 


908209 


865523177 


30.8707 


9.8408 


978 


956484 


935441352 


31.2730 


9.9261 


954 


910116 


868250664 


30.8869 


9.8443 


979 


958441 


938313739 


31.2890 


9.9295 


955 


912025 


870983875 


30.9031 


9.8477 


980 


960400 


941192000 


31.3050 


9.9329 


956 


913936 


873722816 


30. 9192 


9.8511 


981 


962361 


944076141 


31.3209 


9.9363 


957 


915849 


876467493 


30.9354 


9.8546 


982 


964324 


946966168 


31.3369 


9.9396 


958 


917764 


879217912 


30. 9516 


9.8580 


983 


966289 


949862087 


31.3528 


9.9430 


959 


C19681 


881974079 


30.9677 


9.8614 


984 


968256 


952763904 


31.3688 


9. 9464 


960 


921600 


884736000 


30.9839 


9.8648 


985 


970225 


955671625 


31.3847 


9.9497 


961 


923521 


887503681 


31. 


9.8683 


986 


972196 


958585256 


31.4006 


9.9531 


962 


925444 


890277128 


31. 0161 


9.8717 


977 


974169 


961504803 


31.4166 


9.9565 


963 


927369 


893056347 


31. 0322 


9. 8751 


988 


976144 


964430272 


31.4325 


9.9596 


964 


929296 


895841344 


31.0483 


9.8785 


989 


978121 


967361669 


31.4484 


9.9632 


965 


931225 


898632125 


31.0644 


9.8819 


990 


980100 


970299000 


31.4643 


9.9666 


966 


933156 


901428696 


31.0805 


9.8854 


991 


982061 


973242271 


31.4802 


9.9699 


967 


935089 


904231063 


31.0966 


9.8888 


992 


984064 


976191488 


31.4960 


9.9733 


968 


937024 


907039232 


31. 1127 


9.8922 


993 


986049 


979146657 


31.5119 


9.9766 


969 


938961 


909853209 


SI. 1288 


9.8956 


994 


988036 


982107784 


31.5278 


9.9800 


970 


940900 


912673000 


31. 1448 


9.8990 


995 


990025 


985074875 


31.5436 


9.9833 


971 


942841 


915498611 


31. 1609 


9.9024 


996 


992016 


988047936 


31.5595 


9.9866 


972 


944784 


918330048 


31. 1769 


9.9058 


997 


994009 


991026973 


31. 5753 


9.9900 


973 


946729 


921167317 


31. 1929 


9.9092 


998 


996004 


994011992 


31. 5911 


9.9933 


974 


948676 


924010424 


31.2090 


9.9126 


OOQ 


998001 


997002999 


31.6070 


9.9967 


975 


950625 


926859375 


31.2250 


9.9160 


1000 


1000000 


1000000000 


31.6228 


10. 
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CONVERSION OF INCHES AND SIXTEENTHS TO DECIMALS OF A 

FOOT 



In. 


0 


Me 


H 


Me 


H 


Me 


H 


Me 




Me 


H 


iMe 


H 


*Me 


7 A 


*Me 


0 


000 


005 


010 


016 


021 


026 


031 


036 


042 


047 


052 


057 


062 


068 


073 


078 


1 


083 


089 


094 


099 


104 


109 


115 


120 


125 


130 


135 


141 


146 


151 


156 


161 


o 


167 


172 


177 


182 


188 


193 


198 


203 


208 


214 


219 


224 


229 


234 


240 


245 


3 


250 


255 


260 


266 


271 


276 


281 


286 


292 


297 


302 


307 


313 


318 


323 


328 


4 


333 


339 


344 


349 


354 


359 


365 


370 


375 


380 


385 


391 


396 


401 


406 


411 


5 


417 


422 


427 


432 


438 


443 


448 


453 


458 


464 


469 


474 


479 


484 


490 


495 


6 


500 


505 


510 


516 


521 


526 


531 


536 


542 


547 


552 


557 


562 


568 


573 


578 


7 


583 


589 


594 


599 


604 


609 


615 


620 


625 


630 


635 


641 


646 


651 


656 


661 


8 


667 


672 


677 


682 


688 


693 


698 


703 


708 


714 


719 


724 


729 


734 


740 


745 


9 


750 


755 


760 


766 


771 


776 


781 


786 


792 


797 


802 


807 


813 


818 


823 


828 


10 


833 


839 


844 


849 


854 


859 


865 


870 


875 


880 


885 


891 


896 


901 


906 


911 


11 


917 


922 


927 


932 


938 


943 


948 


953 


958 


964 


969 


974 


979 


984 


990 


995 



Table XLIII 



CONVERSION OF SIXTEENTHS OF AN INCH TO DECIMALS OF AN 

INCH 



Me 


Me 


Me 


Me 


Me 


Me 


Me 


Me 


Me 


*Me 


*Me 


*Me 


*Me 




*Me 


063 


125 


188 


250 


313 


375 


438 


500 


563 


625 


688 


750 


813 


875 


938 



Table XLIV 

MAP SCALES IN ENGLISH MEASURE AND METRIC UNITS 



Scale, 1 
to— 


Miles per 
inch 


Kilo- 
meters 
per inch 


Feet per 
inch 


Inches 
per mile 


Inches 
per kilo- 
meter 


500000 


7.891 


12. 700 


41, 666 


0. 1267 


0. 07874 


250000 


3. 945 


6. 350 


20,833 


.2534 


. 15748 


125000 


1. 972 


3. 175 


10, 416 


.5068 


. 31496 


100000 


1.578 


2. 540 


8,333 


.6336 


. 39370 


63360 


1.000 


1.609 


5,280 


1.000 


.6213 


62500 


.986 


1.587 


5, 208 


1.0137 


.6299 


40000 


.6313 


1. 016 


3, 333 


1.584 


.9842 


31680 


.500 


.804 


2,640 


2.000 


1. 2427 


25000 


.3945 


.635 


2,083 


2.534 


1. 5748 


20000 


.3156 


.508 


1,666 


3.168 


1.9685 


10000 


. 15782 


.254 


833.3 


6. 336 


3. 937 


2500 


.0394 


.0635 


208.3 


25. 34 


15. 748 


1200 


.0189 


.0305 


100 


52.8 


32. 808 
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MINUTES INTO DECIMALS OF A DEGREE 





0" 


10" 


15" 


20" 


30" 


40" 


45" 


50" 


r 


0 


.00000 


.00278 


.00417 


. 00556 


. 00833 


.01111 


.01250 


.01389 


0 


1 


.01667 


.01944 


.02083 


.02222 


.02500 


.02778 


.02917 


.03056 


1 


2 


.03333 


.03611 


.03750 


.03889 


.04167 


.04444 


. 04583 


.04722 


2 


3 


.05000 


.05278 


.05417 


. 05556 


.05833 


.06111 


.06250 


.06389 


3 


4 


.06667 


.06944 


.07083 


.07222 


.07500 


. 07778 


. 07917 


.08056 


4 


5 


.08333 


.08611 


.08750 


.08889 


. 09167 


.09444 


.09583 


.09722 


5 


6 


.10000 


.10278 


.10417 


.10556 


.10833 


.11111 


. 11250 


.11389 


6 


7 


. 11667 


. 11944 


.12083 


. 12222 


.12500 


. 12778 


.12917 


. 13056 


7 


g 


. 13333 


13611 


13750 


14QCQ 
. lOOOif 


14167 


. 14444 


. 14583 


14722 


g 


9 


! 15000 


! 15278 


! 15417 


. 15556 


! 15833 


! 16111 


! 16250 


! 16389 


9 


10 


.16667 


.16944 


.17083 


.17222 


.17500 


.17778 


.17917 


.18056 


10 


11 


.18333 


.18611 


.18750 


.18889 


. 19167 


.19444 


.19583 


.19722 


11 


12 


.20000 


.20278 


.20417 


.20556 


.20833 


.21111 


.21250 


. 21389 


12 


13 


. 21667 


. 21944 


.22083 


.22222 


.22500 


.22778 


.22917 


.23056 


13 


14 


.23333 


.23611 


.237.50 


.23889 


. 24167 


.24444 


.24583 


.24722 


14 


15 


.25000 


.25278 


. 25417 


.25556 


.25833 


.26111 


.26250 


.26389' 


15 


16 


. 26667 


.26944 


.27083 


.27222 


.27500 


.27778 


.27917 


.28056 


16 


17 


.28333 


.28611 


.28750 


.28889 


.29167 


.29444 


.29583 


.29722 


17 


18 


. ouuuu 


0A970 


Wi17 
. OKrlli 


. OUOOD 


30833 


31111 


312£0 


31389 


18 


19 


. 31667 


. 31944 


.32083 


.32222 


! 32500 


! 32778 


132917 


133056 


19 


20 


.33333 


.33611 


.33750 


.33889 


.34167 


34444 


.34583 


.34722 


20 


21 


.35000 


.35278 


.35417 


.35556 


.35833 


.36111 


.36250 


.36389 


21 


22 


. 36667 


.36944 


.37083 


.37222 


.37500 


.37778 


.37917 


.38056 


22 


23 


. 38333 


.38611 


.38750 


.38889 


. 39167 


. 39444 


.39583 


.39722 


23 


24 


.40000 


.40278 


1 .40417 


.40556 


.40833 


.41111 


.41250 


.41389 


24 


25 


. 41667 


.41944 


.42083 


.42222 


.42500 


.42778 


.42917 


.43056 


25 


26 


.43333 


. 43611 


.43750 


.43889 


. 44167 


.44444 


.44583 


.44722 


28 


27 


.45000 


.45278 


.45417 


. 45556 


.45833 


.46111 


. 46250 


.46389 


27 


28 


4AAA7 


4ftQ44 




47999 


. 4 / OKMJ 


. It i /o 


47Q17 


4 one A 




29 


.48333 


.48611 


.48750 


.48889 


. 49167 


.49444 


.49583 


.49722 


29 


30 


.50000 


.50278 


.50417 


.50556 


.50833 


.51111 


.51250 


.51389 


30 


31 


.51667 


.51944 


.52083 


.52222 


.52500 


.52778 


.52917 


.53056 


31 


32 


.53333 


.53611 


.53750 


.53889 


.54167 


.54444 


.54583 


.54722 


32 


33 


.55000 


.55278 


.55417 


.55556 


.55833 


.56111 


.56250 


.56389 


33 


34 


.56667 


.56944 


.57083 


.67222 


.57500 


. 57778 


.57917 


.58056 


34 


35 


.58333 


.58611 


.58750 


.58889 


. 59167 


.59444 


.59583 


.59722 


35 


36 


.60000 


.60278 


.60417 


.60556 


.60833 


.61111 


.61250 


.61389 


36 


37 


. 61667 


.61944 


.62083 


.62222 


.62500 


.62778 


.62917 


.63056 


37 


38 


.63333 


. 63611 


.63750 


.63889 


. 64167 


.64444 


.64583 


.64722 


38 


39 


.65000 


.65278 


.65417 


.65556 


.65833 


.66111 


.66250 


.66389 


39 


40 


.66667 


.66944 


.67083 


.67222 


.67500 


.67778 


. 67917 


.68056 


40 


41 


.68333 


.68611 


.68750 


.68889 


. 69167 


. 69444 


.69583 


.69722 


41 


42 


.70000 


.70278 


.70417 


.70556 


.70833 


.71111 


.71250 


.71389 


42 


43 


. 71667 


.71944 


.72083 


.72222 


.72500 


.72778 


.72917 


.73056 


43 


44 


.73333 


. 73611 


.73750 


.73889 


. 74167 


.74444 


.74583 


.74722 


44 


45 


.75000 


.75278 


.75417 


.75556 


.75833 


.76111 


.76250 


. 76389 


45 


46 


.76667 


.76944 


.77083 


.77222 


.77500 


. 77778 


. 77917 


.78056 


46 


47 


.78333 


.78611 


.78750 


.78889 


.79167 


.79444 


.79583 


.79722 


47 


48 


.80000 


.80278 


.80417 


.80556 


.80833 


.81111 


.81250 


.81389 


48 


49 


.81667 


.81944 


.82083 


.82222 


.82500 


.82778 


.82917 


.83056 


49 


50 


.83333 


.83611 


.83750 


.83889 


.84167 


. 84444 


.84583 


.84722 


50 


51 


.85000 


.85278 


.85417 


.85556 


.85833 


. 86111 


.86250 


.86389 


51 


52 


.86667 


.86944 


.87083 


.87222 


.87500 


.87778 


.87917 


.88056 


52 


53 


.88333 


.88611 


.88750 


.88889 


.89167 


.89444 


.89583 


.89722 


53 


54 


.90000 


.90278 


.90417 


.90556 


.90833 


.91111 


.91250 


.91389 


54 


55 


.91667 


.91944 


.92083 


.92222 


.92500 


.92778 


.92917 


.93056 


55 


56 


.93333 


.93611 


.93750 


.93889 


. 94167 


.94444 


.94583 


.94722 


56 


57 


.95000 


.95278 


.95417 


.95556 


.95833 


.96111 


.96250 


.96389 


57 


58 


.96667 


.96944 


.97083 


.97222 


.97500 


.97778 


.97917 


.98056 


58 


59 


.98333 


.98611 


.98750 


.98889 


.99167 


.99444 


.99583 


.99722 


59 


/ 


0" 


10" 


15" 


20" 


30" 


40" 


45" 


50" 


t 
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USEFUL CONSTANTS AND FORMULAE 
1. Solution of triangles. 





e 






a 






c 


d 




SOLUTION OF RIGHT TRIANGLES 



a 



1. sin A— cos B 
c 



3. tan A— -j^-— cot B 



5. sec A—^=cosec B 

„ . c— b d 

7. vers A= 

c c 



2. cos A -—-sin B 
c 



4. cot A— tan B 
a 



6. cosec A— ——sec B 
a 



8. exsec A« 



e 



9. a=c sin A=b tan A=c cos B=b cot B= V(c+b) (c-b) 

10. b=c cos A=a cot A=c sin B=a tan B = V(c+a)(c— a) 

11. d=c vers A 12. e=c exsec A 
a b a b d e 



13. c- 



cos B sin B sin A cos A vers A exsec A 



SOLUTION OF OBLIQUE TRIANGLES 



Given 



14. A, B, a 

15. A, a, b 

16. C, a, b 

17. a, b, c 
18. 

19. 

20. 
21. 

22. A, B, C, a 

23. C, a, b 



Sought 



b, c 
B,c 
A-B 
A 



area 
area 
area 



Formulas 



b-„Trnr . sin B. c-^j sin (A+B) 



sin A ' 



. sin A , 
sin B— — — . b. 
a 



c— — - . sin C. 
sin a 



tan H (A-B)-j^ ten M (A+B) 

Let s =H(a+b+c); sin X A-^ ^""^ 8 ^ 

a a \z a /s(s-a) /(s-b)(s~c) 
cos H A-y bc ; tan }i A-y- — - 



s(s— a) 



sin A' 



2Vs(s-a)(s-b)(s-c) 
bc 



versA- 2 < S - b >^- c) 
be 

area= Vs(s-a)(s-b)(s-c) 

a* sin B . sin C 
8168 2 sin A 

area=H a b sin C. 
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a. Trigonometrical formulas. — The six most usual trigonometrical functions are 
the ratios defined for a right-angled triangle, as follows: 

opposite side 

sine = -f 1 

hypotenuse 

. _ adjacent side 
cosine— hyp 0 t enuse 

. . opposite side 
ge ""adjacent side 

, adjacent side 

cotangent = — = — rr rj- 

° opposite side 

hypotenuse 
secant = — , . , 
adjacent side 

hypotenuse 
cosecant = — 



"opposite side 



Right-angled triangles can be solved by the above and oblique triangles may be 
solved by the use of the additional relations for any triangle 

a b c 
sin A - sin B~sin C 

a-b ^ tan H(A-B) 
a+b tan }£(A + B) 

and the group 

a 2 =b 2 +c 2 — 2bc cos A 
ba = a 2 +c 2 — 2ac cos B 
c a = a a +b 2 -2ab cos C 

Where A, B, and C are the angles and a, b, and c are the sides opposite to these 
angles, respectively. 

b. Fundamental relations. 



sin A 



"cos A 



080 A= ibTA ; sec A= S3iA ; cot A= t^A = Sri 

sin 2 A+cos 2 A=l; sec 2 A — tan 2 A= 1; esc 2 A — cot 2 A= 1 

c. Functions of multiple angles. 
sin 2 A = 2 sin A cos A 

cos 2 A = 2 cos 2 A— 1 = 1 — 2 sin 2 A=cos 2 A— sin 2 A 
sin 3 A = 3 sin A — 4 sin* A; 
cos 3 A=4 cos 8 A — 3 cos A 
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d. Functions of half angles. 

.•A , fl 
3in 2 = ± V~ 



- cos A 
2 



cos 



^V 3 



cos A 



sin A 1 + cos A J ~'V 1 + cos A 
Powers of functions. 

sin 2 A = H (l-oos 2 A); cos 2 A = # (1 + cos 2 A) 

sin 3 A = y 4 (3 sin A— sin 3 A); cos 3 A=# (cos 3 A + 3 cos A) 

e. Sum and difference of angles. 

sin (A±B)=sin A cos B±cos A sin B 
cos (A±B) = cos A cos BTsin A sin B 

j. r a . t>\ tan A ± tan B 

tan (A±B)=— — t-t = 

1 T tan A tan B 

/. Sums, differences, and products of functions. 

sin A±sin B = 2 sin % (A±B) cos l / 2 (A=FB) 
cos A + cos B = 2 cos % (A + B) cos % (A-B) 
cos A-cos B=-2 sin # (A + B) sin % (A-B) 



tan A ± tan B = 



sin (A±B) 
"cos A cos B 



sin 2 A— sin 2 B = sin (A+B) sin (A-B) 
cos 2 A — cos 2 B=— sin (A+B) sin (A — B) 
cos 2 A— sin 2 B = cos (A+B) cos (A— B) 
sin A sin B = % cos (A — B) — % cos (A + B) 
cos A cos B = H cos (A-B) + # cos (A+B) 
sin A cos B = }£ sin (A + B) + H sin (A-B) 

The relations for angles greater than 90° are shown in the following tabulation 
where x represents an angle in the first quadrant where all the functions are 
positive. 



angle 


sine 


cosine 


tangent 


cotangent 


X 

90°+x 
180°+x 
270°+x 


+ sin x 
4- cos X 

— sin x 

— cos X 


+ COS X 

— sin x 

— COS X 

+ sin x 


-f-tanx 

— cot x 
+ tanx 

— cot X 


+ cot X 

— tanx 
+ cot X 

— tanx 
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2. General formulae: 



24. 
25. 

26. 

27. 
28. 
29. 
30. 



sin A=2 sin M A cos H A«Vl— cos* A=tan A cos A 
cos A«=2 cos* A A-l=l-2 sin* A A=cos* A A -sin* A A 

a sin A sin 2 A 
tan cos A""l+cos2A 

t a A sin 2 A sin 2 A 
COt sin A^l-cos 2 A*"vers 2 A 

vers A = l— cos A=sin A tan A A=2 sin* ^ A 
exsec A=sec A-l=tan A tan M A ~ 
sin 2 A=2 sin A cos A 

cos 2 A=2 cos* A-l=cos* A— sin* A«=l-2 sin* A 
2 tan A 



31. 

32. tan 2 A= 



1-tan* A 



cot 2 A- 



cot* A-l 
2 cot A 



vers 2 A=2 sin* A =2 sin A cos A tan A 
2 tan* A 



34. 

35. exsec 2 A 



36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 

45. 

46. 

47. 
48. 



l-tan* A 
sin* A-fcos* A=l 

sin (A±B)«sin A . cos Bdbsin B . cos A 

cos (A±B)=cos A . cos Bisin A . sin B 

sin A+sin B=2 sin A (A+B) cos A (A-B) 

sin A-sin B=2 cos A (A+B) sin A (A-B) 

cos A+cos B=2cos A (A+B) cos A (A-B) 

cos B-cos A=2sin A (A+B) sin A (A-B) 

sin* A-sin* B«cos* B-cos* A=sin (A+B) sin (A-B) 

cos* A-sin* B=cos (A+B) cos (A-B) 

a i * t> sin (A+B) 
tan A+tan B~— — — ■ — ^ 
cos A • cos B 



sin (A-B) 
»s A • cos B 



49. sin 



tan A— tan B 

sin 3 A=3 sin A-4 sin 3 A 
cos 3 A =4 cos 8 A— 3 cos A 
A . /I— cos A 



50. cos 



1+cos A 



51. 

52. 
53. 
54. 
55. 
56. 
57. 
58. 



2 

1— cos A 



tanA_±_-.-. 



sin A 



—cos A 
1+cos A 



1+cos A 
sin* A=H (1-cos 2 A) 
cos* A-^ (1+cos 2 A) 
sin* A=& (3 sin A-sin 3 A) 
cos* A=# (cos 3 A+3 cos A) 
sin A sin B=A cos (A-B)-H cos (A+B) 
cos A cos B*=A cos (A-B)+H cos (A+B) 
sin A cos B=-H sin (A+B)+M sin A-B 
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0° 


30° 


45° 


60° 


90° 


120° 


135° 


160° 


180° 


270° 


Sine 


0 


H 






1 








0 


-1 


Cosine 


1 








0 








-1 


0 


Tangent 


0 




1 




±00 




-1 


-HV"3 


0 


=fc« 


Cotangent 


=fc« 




1 




0 




-1 


-V3 


±« 


0 


Secant 


1 






2 




-2 






-1 


±00 




±a> 


2 


VT 


2iVT 


1 






2 




-1 



Other useful relations. 
Lineal feet X .00019 
Lineal yards X .0006 
Square inches X. 007 
Square feet X.lll 



= miles. 

= miles. 

= square feet. 

= square yards. 



Square yards X. 0002067= acres. 



= square yards. 
= cubic feet. 
= cubic yards. 
= yards. 
= feet. 
= links. 



Acres X .4840 

Cubic inches X .00058 
Cubic feet X .03704 
Links X.22 
Links X .66 

Feet X1.5 

360° = 21600'= 1296000". 

Radius = arc of 57.2957790°. 

Arc of 1° (radius=l) = .017453292. 

Arc of 1' (radius = 1) = .000290888. 

Arc of 1" (radius =1) = . 000004848. 

Area of sector of circle (length of arc=L; r= radius).. 

Area of segment of parabola (c=chord; m=mid. ord.) 

Area of segment of circle (ap.) 

x =3.141592654. 



S Lr. 
% cm. 
H cm. 



4x 



^=0.785398163. 
4 

•£=0.523598776. 
o 

5 = 1.128379167. 
= 4.188790205. 



y^= 1.240700982. 
** = 9.869604401. 

—=0.101321184. 
a- 2 

= 1.772453851. 
- = 0.3183099. 

IT 



Curvature of Earth's surface= about 0.7 foot in 1 mile. 
Curvature in feet=0.667 (dist. in miles) 2 . 

Difference between arc and chord length, 0.02 foot in 11^ miles. 

1 radian=— = 57.2957790° = 57° 17'44.8" nearly. 

1 radian= 1018.6 mile. 
1 degree =0.0174533 radians. 
1 minute= 0.0002909 radians. 
1 mil = 0.000981 7 radians, 
x radians =180°. 



r- radians =90° 



2 
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-radians =30°. 
6 

^radians =60°. 
o 

^radians =120°. 
3 

^Tradians=270°. 
2tt radians =360°. 



Degrees X = radians. 
180 

Radians X = degrees. 

Angle in radians X radius of circle = length of subtended arc. 



Length of seconds pendulum at New York (inches) _ 

Acceleration in one second due to gravity at New York (g), in feet 

Cubic inches in 1 United States gallon 

Cubic inches in 1 imperial gallon 

United States gallons in 1 cubic foot 

Imperial gallons in 1 cubic foot _._ 

Feet in 1 meter _ 

Inches in 1 meter 

Miles in 1 kilometer _ 

Square feet in 1 square meter _ _ 

Cubic feet in 1 cubic meter 

Feet in 1 mile 

Square feet in 1 acre — - 



Number 


Logarithm 


39. 1017 


1. 592196 


32. 15949 


1.507309 


231. 


2. 363612 


277. 274 


2.442909 


7.4805 


0.873931 


6. 2321 


0.794634 


3.280833 


0. 515984 


39. 37 


1.595165 


0. 62137 


9. 793350 


10. 7639 


1.031968 


35. 3145 


1. 547953 


5280. 


3. 722634 


43560. 


4.639088 



Error in chaining of 0.01 foot in 100 feet: 
Due to — 

1. Length of tape error of 0.01 foot. 

2. Alignment. One end 1.4 feet out of line. 

3. Sag of tape at center of 0.61 foot. 

4. Temperature difference of 15°. 

5. Difference of pull of 15 pounds. 

Dimensions of the earth according to Clarke's spheroid of reference (1866): 
Equatorial radius, a, = 6378206.4 meters 

log. a= 6.80469857 
Polar semi-axis, b, = 6356583.8 meters 

log. b = 6.80322378 



V a 2 K2 
— — 

e 2 = 0.006768658 

log. e 2 = 7.83050257 -10 
Base of Naperian logarithms, €, = 2.71828183 

log. € = 0.43429448 
Modulus of common logarithms, M, = 0.43429448 

log. M = 9.63778431 -10 
log. sin 1" = 4.68557487 -10 
log. tan 1" = 4.68557487-10 
log. cosec 1" = 5.3144251 

1 kilometer =0.62 1370 statute mile = 0.539593 nautical mile. 
1 meter =0.000621370 statute mile =0.000539593 nautical mile. 
1 statute mile= 1609.35 meters = 1.60935 kilometers. 
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1 nautical mile = 1853.25 meters = 1.85325 kilometers. 

1 nautical mile = 1.151553 statute miles. 

1 statute mile= 0.868393 nautical mile. 

1 meter= 39.37 inches (law of July 28, 1886). 

1 meter =3.28083333 feet. 

log. 3.28083333 = 0.51598417 
1 foot =0.30480061 meter. 

log. 0.30480061 = 9.48401583-10 
If n=the number of the observations. 

v = the difference between any one observation and the mean of all the observa- 
tions. (There are as many such differences as there are observations.) 



Probable error of an observation, r =0.6745- /-^^ 

V n — 1 

r I 2y 2 

Probable error of result, r D = -= = 0.6745-/ , 1N 

Vn V n(n— 1) 

Probable error of an observation of unit weight, mi = 0.6745- / z P y2 

V n— 1 



Probable error of an observation of weight Pi,ri = 



Ml 

VP* 



= 0.6745 



/ Spv 2 
Vpi(n-l) 



Probable error of an observed direction, d=0.6745- /— ^ 2 where 2v 2 =sum of 

V c 

squares of corrections to directions, and c is the number of conditions. 

Mean error of an angle, a=. 

where 2A 2 is the sum of the squares of the closing errors of the triangles, and n is 
the number of triangles. 

Table XLVII 
GREEK ALPHABET 



Caps 


Lower case 


Greek name 


English 
sound 


Caps 


Lower case 


Greek name 


English 
sound 


A 


a 


Alpha 


A 


N 


V 


Nu 


N 


B 


fid 


Beta 


B 


V 




Xi 


X 


r 


y 


Gamma 


G 


0 


o 


Omicron 


0 short 


A 


6 


Delta 


D 


n 


ir a 


Pi 


P 


E 


€ 


Epsilon 


E short 


p 


p 


Rho 


R 


Z 




Zeta 


Z 


2 


a $ 


Sigma 


S 


H 


V 


Eta 


E long 


T 


r 


Tau 


T 


e 


do 


Theta 


Th 


T 


V 


Upsilon 


U 


I 


i 


Iota 


I 


* 




Phi 


F 


K 


K 


Kappa 


K 


X 


X 


Chi 


Ch 


A 


X 


Lambda 


L 




+ 8 


Psi 


Ps 


M 


/* 


Mu 


M 






Omega 


0 long 
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Table XL VIII 
LENGTHS OF CIRCULAR ARCS FOR UNIT RADIUS 
By the use of this table, the length of any arc may be found if the length of the 
radius and the angle of the segment are known. Example: Required the length 
of arc of segment of 32°15'27" with radius of 24 feet 3 inches. 

From table: Length of arc (radius 1) for 32° = .5585054 

15' ==.0043633 
27" = .0001309 



.5629996X24.25 (length of radius): 



.5629996 
13.65 feet. 



Degrees 


o 

1 


.017 


4533 




o 

61 


1. 064 


6506 


o 

121 


2. Ill 


8484 


2 


.034 


9066 




62 


1.082 


1041 


122 


2. 129 


3017 


3 


.052 


3599 




63 


1.099 


5574 


123 


2.146 


7550 


4 


.069 


8132 




64 


1. 117 


0107 


124 


2. 164 


2083 


5 


.087 


2665 




65 


1. 134 


4640 


125 


2. 181 


6616 


6 


' 104 


7198 




66 


l! 151 


9173 


126 


2. 199 


1149 


7 


!l22 


1730 




67 


L 169 


3706 


127 


2.' 216 


5682 


8 


.139 


62G3 




68 


1. 186 


8239 


128 


2.234 


0214 


9 


.157 


0796 




69 


1.204 


2772 


129 


2.251 


4747 


10 


. 174 


5329 




70 


1. 221 


7305 


130 


2. 268 


9280 


11 


191 


9862 




71 


1 239 


1838 


131 


2. 286 


3813 


12 


!209 


4395 




72 


L256 


6371 


132 


2. 303 


8346 


13 


.226 


8928 




73 


1.274 


0904 


133 


2. 321 


2879 


14 


.244 


3461 




74 


1. 291 


5436 


134 


2.338 


7412 


15 


. 261 


7994 




75 


1. 308 


9969 


135 


2. 356 


1945 


16 


. 279 


2527 




76 


1* 326 


4502 


136 


2. 373 


6478 


17 


.296 


7060 




77 


L343 


9035 


137 


2. 391 


1011 


18 


.314 


1593 




78 


1.361 


3568 


138 


2.408 


5544 


19 


.331 


6126 




79 


1. 378 


8101 


139 


2. 426 


0077 


20 


. 349 


0659 




80 


1. 396 


2634 


140 


2. 443 


4610 


21 


. 366 


5191 




81 


l! 413 


7167 


141 


2. 460 


Q149 
wit* 


22 


!383 


9724 




82 


l! 431 


1700 


142 


2. 478 


3675 


23 


.401 


4257 




83 


1. 448 


6233 


143 


2.495 


8208 


24 


.418 


8790 




84 


1. 466 


0766 


144 


2. 513 


2741 


26 


. 436 


3323 




85 


1. 483 


5299 


l^O 


&. OoU 


7974 


26 


. 453 


7856 




86 


■1. 500 


9832 


146 


2. 548 


1807 


27 


!471 


2389 




87 


1. 518 


4364 


147 


2. 565 


6340 


28 


.488 


6922 




88 


1.535 


8897 


148 


2.583 


0873 


29 


.506 


1455 




89 


1.553 


3430 


149 


2.600 


5406 


30 


. O&O 


CQQQ 
uVOO 




on 


1 R7(\ 


I voo 


lOU 


9 A17 




31 


. U*r 1 


0521 




91 


1. ooo 


2496 


±Oi 




4472 


32 


. ooo 


Kf\KA 

CAKr± 




92 


1. QUO 


7ft9Q 

i\J£V 




9 A59 


QAfkK 

vuuo 


33 


.575 


9587 




93 


1.623 


1562 


153 


2.670 


3538 


34 


.593 


4119 




94 


1. 640 


6095 


154 


2.687 


8070 


35 


.610 


8652 




95 


1.658 


0628 


155 


2.705 


2603 


36 


.628 


3185 




96 


1.675 


5161 


156 


2. 722 


7136 


37 


.645 


7718 




97 


1.692 


9694 


157 


2.740 


1669 


38 


.663 


2251 




98 


1. 710 


4227 


158 


2. 757 


6202 


39 


.680 


6784 




99 


1. 727 


8760 


159 


2. 775 


0735 


40 


.698 


1317 




100 


1.745 


3293 


160 


2.792 


5268 


41 


.715 


5850 




101 


1.762 


7825 


161 


2.809 


9801 


42 


.733 


0383 




102 


1.780 


2358 


162 


2.827 


4334 


43 


.750 


4916 




103 


1.797 


6891 


163 


2.844 


8867 


44 


.767 


9449 




104 


1.815 


1424 


164 


2. 862 


3400 


45 


.785 


3982 




105 


1.832 


5957 


165 


2.879 


7933 


46 


.802 


8515 




106 


1.850 


0490 


166 


2.897 


2466 


47 


.820 


3047 




107 


1.867 


5023 


167 


2.914 


6999 


48 


.837 


7580 




108 


1.884 


9556 


168 


2. 932 


1531 


49 


.855 


2113 




109 


1.902 


4089 


169 


2.949 


6064 


50 


.872 


6646 




no 


1.919 


8622 


170 


2.967 


0597 


51 


.890 


1179 




111 


1.937 


3155 


171 


2.984 


5130 


52 


.907 


5712 




112 


1. 954 


7688 


172 


3.001 


9663 


53 


.925 


0245 




113 


1.972 


2221 


173 


3.019 


4196 


54 


.942 


4778 




114 


1.989 


6753 


174 


3.036 


8729 


55 


.959 


9311 




115 


2.007 


1286 


175 


3.054 


3262 


56 


.977 


3844 




116 


2.024 


5819 


176 


3.071 


7795 


57 


.994 


8377 




117 


2.042 


0352 


177 


3.089 


2328 


58 


1.012 


2910 




118 


2.059 


4885 


178 


3. 106 


6861 


59 


1.029 


7443 




119 


2.076 


9418 


179 


3. 124 


1394 


60 


1. 047 


1976 




120 


2.094 


3951 


180 


3.141 


5927 



Minutes 



1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
61 
52 
53 
54 

55 
56 
57 
58 
59 
60 



Seconds 



.000 


2909 


1 


.000 


004* 


.000 


5818 


2 


.000 


0097 


.000 


8727 


3 


.000 


0145 


.001 


1636 


4 


.000 


0194 


.001 


4544 


5 


.000 


0242 


.001 


7453 


6 


.000 


0291 


.002 


0362 


7 


.000 


0339 


.002 


3271 


8 


.000 


0388 


.002 


6180 


9 


.000 


0436 


.002 


9089 


10 


.000 


0485 


.003 


1998 


11 


.000 


0533 


.003 


4907 


12 


.000 


0582 


.003 


7815 


13 


.000 


0630 


.004 


0724 


14 


.000 


0679 


.004 


3633 


15 


.000 


0727 


.004 


6542 


16 


.000 


0776 


.004 


9451 


17 


.000 


0824 


.005 


2360 


18 


.000 


0873 


.005 


5269 


19 


. 000 


0921 


.005 


8178 


20 


.000 


0970 


.006 


1087 


21 


.000 


1018 


.006 


3995 


22 


.000 


1067 


.006 


6904 


23 


.000 


1115 


.006 


9813 


24 


.000 


1164 


.007 


2722 


25 


.000 


1212 


.007 


5631 


26 


.000 


1261 


.007 


8540 


27 


.000 


1309 


.008 


1449 


28 


.000 


1357 


.008 


4358 


29 


.000 


1406 


.008 


7266 


30 


.000 


1454 


.009 


0175 


31 


.000 


1503 


.009 


3084 


32 


.000 


1551 


.009 


5993 


33 


.000 


1600 


.009 


8902 


34 


.000 


1648 


.010 


1811 


35 


.000 


1697 


.010 


4720 


36 


.000 


1745 


.010 


7629 


37 


.900 


1794 


.011 


0538 


38 


.000 


1842 


.011 


3446 


39 


.000 


1891 


.011 


0355 


40 


.000 


1939 


.011 


9264 


41 


.000 


1988 


.012 


2173 


42 


.000 


2036 


.012 


5082 


43 


.000 


2085 


.012 


7991 


44 


.000 


2133 


.013 


0900 


45 


.000 


2182 


.013 


3809 


46 


.000 


2230 


.013 


6717 


47 


.000 


2279 


.013 


9626 


48 


.000 


2327 


.014 


2535 


49 


.000 


2376 


.014 


5444 


50 


.000 


2424 


.014 


8353 


51 


.000 


2473 


.015 


1262 


52 


.900 


2521 


.015 


4171 


53 


.000 


2570 


.015 


7080 


54 


.000 


2618 


.015 


9989 


55 


.000 


4U0O 


.016 


2897 


56 


.000 


2715 


.016 


5806 


57 


.000 


2763 


.016 


8715 


58 


.000 


2812 


.017 


1624 


59 


.000 


2860 


.017 


4533 


60 


.000 


2909 
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Table XLIX 

CORRECTIONS TO AY FOR MAGNIFICATION OF SCALE 



(Correction is in yards per thousand yards. It is subtracted when determining 
actual distance and direction from map coordinates; it is added when converting 
data from observations or ground measurements into map coordinates.) 





Zone and longitude 




o / 


0 


0 / 


o 


O / 


o 


o / 


o 


o / 


0 




A, 68 30 


69 


69 30 


70 


70 30 


71 


71 30 


72 


72 30 


73 


Lati- 


B, 76 30 


77 


77 30 


78 


78 30 


79 


79 30 


80 


80 30 


81 


tude 


C, 84 30 


85 


85 30 


86 


86 30 


87 


87 30 


88 


88 30 


89 




D 92 30 


93 


93 30 


94 


94 30 


95 


95 30 


96 


96 30 


97 




E ' 100 30 


101 


101 30 


102 


102 30 


103 


103 30 


104 


104 30 


105 




F,' 108 30 


109 


109 30 


110 


110 30 


111 


111 30 


112 


112 30 


113 




Q t H6 30 


117 


117 30 


118 


118 30 


119 


119 30 


120 


120 30 


121 


o 

24 


2.574 


2.034 


1.557 


1.144 


0.794 


0.508 


0.286 


0. 127 


0.032 


0.000 


25 


2.533 


2.002 


1.533 


1.126 


.782 


.500 


.281 


.125 


.031 


.000 


26 


2.492 


1.969 


1.507 


1.107 


.769 


.492 


.277 


.123 


.031 


.000 


27 


2.449 


1.935 


1.481 


1.088 


.756 


.484 


.272 


.121 


.030 


.000 


28 


2.404 


1.900 


1.455 


1.069 


.742 


.475 


.267 


.119 


.030 


.000 


29 


2. 359 


1.864 


1.427 


1.049 


.728 


.466 


.262 


.117 


.029 


.000 


30 


2. 313 


1.828 


1.399 


1.028 


.714 


.457 


.257 


.114 


.029 


.000 


31 


2. 266 


1.790 


1. 371 


1.007 


.699 


.448 


.252 


.112 


.028 


.000 


32 


2.218 


1.753 


1.342 


.986 


.685 


.438 


.246 


.110 


.027 


.000 


33 


2.169 


1.714 


1. 312 


.964 


.670 


.429 


.241 


.107 


.027 


.000 


34 


2.120 


1.675 


1.282 


.942 


.654 


.419 


.236 


.105 


.026 


.000 


35 


2.070 


1.635 


1.252 


.920 


.639 


.409 


.230 


.102 


.026 


.000 


36 


2.018 


1.595 


1.221 


.897 


.623 


.399 


.224 


.100 


.025 


.000 


37 


1.967 


1.554 


1.190 


.874 


.607 


.389 


.219 


.097 


.024 


.000 


38 


1.915 


1. 513 


1.159 


.851 


.591 


.378 


.213 


.095 


.024 


.000 


39 


1.863 


1.472 


1.127 


.828 


.575 


.368 


.207 


.092 


.023 


.000 


40 


1.810 


1.430 


1.095 


.804 


.559 


.358 


.201 


.089 


.022 


.000 


41 


1.757 


1.388 


1.063 


.781 


.542 


.347 


.195 


.087 


.022 


.000 


42 


1.703 


1.346 


1.030 


.757 


.526 


.336 


.189 


.084 


.021 


.000 


43 


1.650 


1.303 


.997 


.733 


.509 


.326 


.183 


.081 


.020 


.000 


44 


1.596 


1.261 


.965 


.709 


.493 


.315 


.177 


.079 


.020 


.000 


45 


1.542 


1.218 


.933 


.685 


.476 


.305 


.171 


.076 


.019 


.000 


46 


1.488 


1. 176 


.900 


.661 


.459 


.294 


.165 


.073 


.018 


.000 


47 


1.435 


1.133 


.868 


.638 


.443 


.283 


.159 


.071 


.018 


.000 


48 


1.381 


1.091 


.835 


.614 


.426 


.273 


.153 


.068 


.017 


.000 


49 


1.328 


1.049 


.803 


.590 


.410 


.262 


.148 


.066 


.016 


.000 


50 


1.274 


1.007 


.771 


.566 


.393 


.252 


.142 


.063 


.016 


.000 
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Table XLIX. — Corrections to Ay for magnification of scale — Continued 





Zone and longitude 




o 


o / 


o 


o / 


o 


o r 


o 


o / 


o 


o / 




A, 73 


73 30 


74 


74 30 


75 


75 30 


76 


76 30 


77 


77 30 


.Lati- 
tude 


B, 81 


81 30 


82 


82 30 


83 


83 30 


84 


84 30 


85 


85 30 




C, 89 


89 30 


90 


90 30 


91 


91 30 


92 


92 30 


93 


93 30 




D, 97 


97 30 


98 


98 30 


99 


99 30 


100 


100 30 


101 


101 30 




E, 105 


105 30 


106 


106 30 


107 


107 30 


108 


108 30 


109 


109 30 




F, 113 


113 30 


114 


114 30 


115 


115 30 


116 


116 30 


117 


117 30 




G, 121 


121 30 


122 


122 30 


123 


123 30 


124 


124 30 


125 


125 30 


o 

24 


0.000 


0. 032 


0.127 


0.286 


0. 508 


0.794 


1. 144 


1.557 


2.034 


2. 574 


OR 
&Q 


.000 


.031 


.125 


.281 


.500 


.782 


1.126 


1.533 


2.002 


2.533 


26 


.000 


.031 


.123 


.277 


.492 


.769 


1. 107 


1. 507 


1.969 


2.492 


27 


.000 


.030 


.121 


.272 


.484 


.756 


1,088 


1.481 


1.935 


2.449 


28 


.000 


.030 


.119 


. 267 


.475 


. 742 


1.069 


1.455 


1.900 


2,404 


29 


.000 


.029 


.117 


.262 


. 466 


. 728 


1.049 


1. 427 


1.864 


2. 359 


on 


.000 


.029 


.114 


.257 


.457 


. 714 


1.028 


1. 399 


1.828 


2. 313 


31 


.000 


.028 


.112 


.252 


.448 


.699 


1.007 


1.371 


1. 790 


2.266 


32 


.000 


.027 


.110 


.246 


.438 


.685 


.986 


1. 342 


1. 753 


2.218 


33 


.000 


.027 


. 107 


. 241 


. 429 


.670 


.964 


1. 312 


1. 714 


2. 169 


34 


.000 


.026 


. 105 


.236 


.419 


.654 


. 942 


1. 282 


1. 675 


2. 120 


OR 


.000 


.026 


. 102 


.230 


.409 


.639 


.920 


1. 252 


1.635 


2. 070 


36 


.000 


.025 


.100 


.224 


.399 


.623 


.897 


1. 221 


1. 595 


2.018 


37 


.000 


.024 


.097 


.219 


.389 


.607 


.874 


1. 190 


1. 554 


1. 967 


38 


.000 


.024 


.095 


.213 


.378 


.591 


.851 


1. 159 


1. 513 


L 915 


39 


.000 


.023 


.092 


.207 


.368 


.575 


.828 


1. 127 


1.472 


1.863 


40 


.000 


.022 


.089 


.201 


.358 


.559 


.804 


1.095 


1. 430 


1.810 


41 


.000 


.022 


.087 


.195 


.347 


.542 


.781 


1.063 


1.388 


1.757 


42 


.000 


.021 


.084 


.189 


.336 


.526 


.757 


1.030 


1.346 


1.703 


43 


.000 


.020 


.081 


.183 


.326 


.509 


.733 


.997 


1. 303 


1.650 


44 


.000 


.020 


.079 


.177 


.315 


.493 


.709 


.965 


1. 261 


1.596 


45 


.000 


.019 


.076 


.171 


.305 


.476 


.685 


.933 


1.218 


1.542 


46 


.000 


.018 


.073 


.165 


.294 


.459 


.661 


.900 


1. 176 


1.488 


47 


.000 


.018 


.071 


.159 


.283 


.443 


.638 


.868 


1. 133 


1.435 


48 


.000 


.017 


.068 


.153 


.273 


.426 


.614 


.835 


1.091 


1. 381 


49 


.000 


.016 


.066 


.148 


.262 


.410 


.590 


.803 


1.049 


1. 328 


60 


.000 


.016 


.063 


.142 


.252 


.393 


.566 


.771 


1.007 


1.274 
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Table L 

REDUCTION OF GEOGRAPHIC AZIMUTH TO GRID AZIMUTH 

(Tabular value =X sin * — j^ 3 (jfo) sin 2 4* cos 0; X= distance in degrees from the 

central meridian; </> = latitude) 



Zone and longitude 













o 


0 


0 


0 


0 


0 


0 


0 




78 


77 


76 


75 


74 


73 


72 


71 


70 


69 


A, 68 


67 




86 


85 


84 


83 


82 


81 


80 


79 


78 


77 


B, 76 






94 


93 


92 


91 


90 


89 


88 


87 


86 


85 


C, 84 




I 


102 


101 


100 


99 


98 


97 


96 


95 


94 


93 


D, 92 






110 


109 


108 


107 


106 


105 


104 


103 


102 


101 


E, 100 




03 


118 


117 


116 


115 


114 


113 


112 


111 


110 


109 


F, 108 




•J 


126 


125 


124 


123 


122 


121 


120 


119 


118 


117 


G, 116 








o — 7 — 7T~ 


f 


o — 7 — 77— 


0 — 7 — 77 — 


0 — 7 — 7T~ 


O / // 


0 / // 


O t ft 


0 t it 


5 — r~77 — 


Off/ 


24 


2 01 53 


1 37 33 


1 13 11 


0 48 48 


0 24 24 


0 00 00 


0 24 24 


0 48 48 


1 13 11 


1 37 33 


2 01 53 




25 


06 39 


41 22 


16 03 


50 42 


25 21 


00 


25 21 


50 42 


16 03 


41 22 


06 39 




26 


11 23 


45 08 


18 53 


52 36 


26 18 


00 


26 18 


52 36 


18 53 


45 08 


11 23 




27 


16 04 


48 53 


21 41 


54 28 


27 14 


00 


27 14 


54 28 


21 41 


48 53 


16 04 




28 


20 42 


52 36 


24 28 


56 20 


28 10 


00 


28 10 


56 20 


24 28 


52 36 


20 42 




29 


25 18 


56 17 


27 14 


58 10 


29 05 


00 


29 05 


58 10 


27 14 


56 17 


25 18 




30 


29 51 


1 59 56 


29 58 


0 59 59 


30 00 


00 


30 00 


0 59 59 


29 58 


1 59 56 


29 51 




31 


34 22 


2 03 32 


32 40 


1 01 48 


30 54 


00 


30 54 


1 01 48 


32 40 


2 03 32 


34 22 




32 


38 50 


07 06 


35 21 


03 35 


31 48 


00 


31 48 


03 35 


35 21 


07 06 


38 50 




33 


43 15 


10 38 


38 00 


05 21 


32 41 


00 


32 41 


05 21 


38 00 


10 38 


43 15 




34 


47 37 


14 08 


40 37 


07 06 


33 33 


00 


33 33 


07 06 


40 37 


14 08 


47 37 




35 


51 56 


17 35 


43 13 


08 49 


34 25 


00 


34 25 


08 49 


43 13 


17 35 


51 56 




36 


2 56 11 


21 00 


45 46 


10 31 


35 16 


00 


35 16 


10 31 


45 46 


21 00 


2 56 11 




37 


3 00 24 


24 22 


48 18 


12 12 


36 06 


00 


36 06 


12 12 


48 18 


24 22 


3 00 24 




38 


04 33 


27 41 


50 47 


13 52 


36 56 


00 


36 56 


13 52 


50 47 


27 41 


04 33 




39 


08 39 


30 58 


53 15 


15 30 


37 45 


00 


37 45 


15 30 


53 15 


30 58 


08 39 




40 


12 42 


34 12 


55 40 


17 07 


38 34 


00 


38 34 


17 07 


55 40 


34 12 


12 42 




41 


16 40 


37 23 


1 58 04 


18 43 


39 22 


00 


39 22 


18 43 


1 58 04 


37 23 


16 40 




42 


20 36 


40 31 


2 00 25 


20 17 


40 09 


00 


40 09 


20 17 


2 00 25 


40 31 


20 36 




43 


24 28 


43 36 


02 44 


21 50 


40 55 


00 


40 55 


21 50 


02 44 


43 36 


24 28 




44 


28 16 


46 39 


05 00 


23 21 


41 41 


00 


41 41 


23 21 


05 00 


46 39 


28 16 


4 09 50 


45 


32 00 


49 38 


07 15 


24 51 


42 25 


00 


42 25 


24 51 


07 15 


49 38 


32 00 


14 19 


46 


35 40 


52 34 


09 27 


26 19 


43 10 


00 


43 10 


26 19 


09 27 


52 34 


35 40 


18 44 


47 


39 17 


55 27 


11 37 


27 45 


43 53 


00 


43 53 


27 45 


11 37 


55 27 


39 17 


23 04 


48 


42 49 


2 58 17 


13 44 


29 10 


44 35 


00 


44 35 


29 10 


13 44 


2 58 17 


42 49 


27 19 


49 


46 17 


3 01 04 


15 49 


30 33 


45 17 


00 


45 17 


30 33 


15 49 


3 01 04 


46 17 




50 


49 42 


03 47 


17 52 


31 55 


45 58 


00 


45 58 


31 55 


17 52 


03 47 


49 42 
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Table LI 

AGETON TABLE FOR MERIDIAN DETERMINATIONS 

(This table is an abridged form of the Dead Reckoning Altitude and Azimuth 
Table, prepared by Lt. Arthur A. Ageton, United States Navy, and published by 
the United States Hydrographic Office as H. O. No. 211. It is reproduced here by 
the courtesy of that Bureau. Those desiring further information as to the deriva- 
tion and other uses of the table are referred to the original publication.) 

In the solution of navigational problems and the tabulation of data, the use of 
suitable abbreviations saves time and affords greater clarity. The following 
abbreviations are often used and will be found very convenient in practice: 



a = Altitude difference (intercept). 


Long= 


Longitude. 


AP= Airport. 


LP = 


Line of position. 


AS = Air speed. 


M = 


Meridian of observer. 


Bn = Beacon. 


MC = 


Magnetic course. 


CC= Compass course. 


MH = 


Magnetic heading. 


CH = Compass heading. 


mph = 


Miles per hour. 


Corr = Correction . 


NA- 


Nautical Almanac. 


D = Drift angle. 


0= 


Origin, or starting point. 


D/F= Direction finding. 


Par = 


Parallax. 


DR=Dead reckoning. 


RA = 


Right ascension. 


Dec = Declination. 


R/A = 


Radius of action. 


+ = north dec. 


RBn = 


Marine radiobeacon. 


— «= south dec. 


RC = 


Radio compass (naval radio 


Dev «= Deviation. 




direction finder station) . 


ETA = Estimated time of arrival. 


Ref = 


Refraction. 


G = Greenwich. 


RM = 


Radio marker beacon. 


GCT= Greenwich civil time. 


RRa= 


Radio range station. 


GH A = Greenwich hour angle. 


RS= 


Radio station (commercial 


GS= Ground speed. 




broadcast) . 


GST = Greenwich sidereal time. 


SD = 


Semidiameter. 


H 0 = Computed altitude (from as- 


SP= 


Seaplane port. 


sumed or DR position). 


TC= 


True course. 


HD = Hourly difference. 


TH = 


True heading. 


HE = Height of eye. 


Var= 


Variation. 


H 0 = Observed altitude (sextant alti- 


W = 


Wind (direction and velocity) . 


tude corrected for refraction, 


WC= 


Wind correction angle. 


etc.). 


Z = 


Azimuth or bearing. 


HP = Horizontal parallax. 


D = 


Moon. 


H 8 = Sextant altitude (uncorrected). 


*= 


Star. 


IC= Index correction. 


o = 


Sun. 


Lat — Latitude. 




Vernal equinox (first point of 


LHA = Local hour angle. 
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Table LI. — Ageton table for meridian determinations — Continued 
When LHA (E or W) is greater than 90°, take "K" from bottom of table 



/ 


0°0C 


1<W 


roc 


*°0T 


4°0C 






A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 




0.0 


175814 


6.6 


145718 


26.5 


128120 


59.6 


115641 


105.9 


105970 


165.6 


60 


1 


353627 


0.0 


175097 


6.8 


145358 


26.9 


127880 


60.2 


115461 


106.8 


105826 


166.7 


59 


2 


323524 


0.0 


174391 


7. 1 


145000 


27.3 


127640 


60.9 


115282 


107. 7 


105683 


167. 8 


58 


3 


305915 


0.0 


173696 


7.3 


144646 


27. 8 


127403 


6L6 


115103 


108! 6 


105539 


168! 9 


57 


4 


293421 


0.0 


173012 


7.6 


144295 


28.3 


127166 


62! 2 


114925 


109! 5 


105397 


170. 0 


00 


5 


283730 


0.0 


172339 


7.8 


143946 


28! 7 


126931 


62.9 


114747 


110. 4 


105254 


171. 1 


55 


6 


275812 


0.1 


171676 


8.0 


143600 


29.2 


126697 


63.6 


114571 


111.3 


105113 


172.3 


54 


7 


269118 


0. 1 


171023 


8. 2 


143257 


29.6 


126465 


64. 3 


114395 


112. 2 


104971 


173. 4 


53 


8 


263318 


0. 1 


170379 


S. 5 


142916 


30. 1 


126233 


65. 0 


114220 


113. 1 


104830 


174 1 

HI. 0 


52 


g 


258203 


o! 1 


169745 


$. 7 


142579 


30! 6 


126003 


65! 7 


114045 


114. 0 




171 7 
I/O. / 




10 


253627 


0. 2 


169121 


9.0 


142243 


3l! 1 


125774 


66. 4 


113872 


114. 9 


1 OA CCA 


17A 8 
I/O. 0 


50 


11 


249488 


0.2 


168505 


9.3 


141911 


31.5 


125546 


67.1 


113699 


115.9 


104411 


178.0 


49 


12 


245709 


0.3 


167897 


9. 5 


141581 


32. 0 


125320 


67. 8 


11319A 


116. 8 


104979 


170 1 

i/y. 1 


48 


13 


242233 


0. 3 


167298 


9* 8 


141253 


32! 5 


125094 


68. 5 


113354 


117! 7 


104133 


180 3 
loU. 0 


47 


xl 


239015 


o! 4 


166708 


10! 1 


140928 


33. 0 


124870 


69. 2 


113183 


118. 7 


103001 


181 4 
lol. 4 


40 


15 


236018 


o!4 


166125 


10! 3 


14060*) 

x m ±\j\j\jo 


33! 5 


124647 


69! 9 


113013 


110 A 

ny. 0 


1 03817 


189 A 
xoZ. 0 


45 


16 


233215 


0.5 


165550 


10.6 


140285 


34.0 


124425 


70.6 


112843 


120.5 


103720 


183.7 


44 


17 


230583 


0. 5 


164982 


10. 9 


139Q67 


34. 5 


124204 


71. 3 


112674 


121. 5 


103183 


184 Q 


43 


18 


228100 


0.6 


164422 


ll! 2 


139651 


35! 0 


123985 


72! 1 


112506 


122. 4 


103447 


18A 1 
loo. 1 


42 


19 


225752 


0. 7 


163868 


ll! 5 


139338 


35! 5 


123766 


72! 8 


1 19338 


123! 4 


103311 
l Uoo 11 


187 9 
lo/. L 




20 


223525 


o!7 


163322 


ll! 8 


139027 


36.0 


123549 


73! 5 


112171 


124! 3 


103171 
xuoi / 0 


188 4 

IOO. Tt 


40 


21 


221406 


0.8 


162783 


12.1 


138718 


36.5 


123332 


74.3 


112005 


125.3 


103040 


189.6 


39 


22 


219385 


0.9 


162250 


12. 4 


138411 


37 1 
Of . 1 


123117 


7* 0 
/ o. u 


111839 


19A 9 


109001 


loo c 

1W. 0 


38 


23 


217455 


i!o 


161724 


12! 7 


138106 


37. 6 


122903 


75. 8 


111674 


127. 2 


109771 
iv*< / 1 


109 O 

iyz. u 


37 


94 


215607 


l! 1 


161204 


13*0 


137804 


QQ 1 
00. 1 


199AQ0 


7A* 1 


1 1 1110 
HIOIU 


198 9 


109A37 


103 9 

IVO. L 


Oft 
OO 


25 


213834 


i! i 


160690 


13! 3 


137504 


38. 6 


122478 


77 3 
1 /. 0 


X llOffcO 


129 2 


1091O4 


104 4 


35 


26 


212130 


1.2 


160182 


13.6 


137205 


39.2 


122267 


78.0 


111183 
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1519 


55790 


1730 


53241 


1956 
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OO 


5 


67916 


973 


64518 


1142 


A1 QQA 


loJO 


Oo40o 


1 ROO 

lo/o 


RR74A 

00746 


1 7Q A 


53200 


1960 


55 


o 


67857 


976 


64464 


1 1 a e 
1140 


01 OOU 


loJv 


0o41o 


1 ROA 


RR7A9 

00 /Uo 


1 79Q 
l/OO 


53159 


1964 


KA 


7 


67798 


978 


64410 


1118 


61279 


1332 


58372 


1529 


55659 


1741 


53118 


1967 


R3 
Oo 


Q 
O 


67739 


981 


64356 


1151 


61229 


1335 


58325 


1533 


55615 


1745 


53077 


1971 


RO 


9 


67681 


984 


64302 


1154 


Al 1 7ft 

0117U 


lOOO 


O0//0 


1 R9fi 

1006 


KRR70 

0007 J 


1749 


53036 


1975 


R1 
Ol 


10 


67622 


987 


64248 


1157 


61129 


1341 


58232 


1540 


55528 


1752 


52995 


1979 


50 


u 


67563 


989 


64194 


1160 


61079 


1344 


OoloO 


1543 


55484 


1756 


52954 


1983 


40 

VJ 


19 


67505 


992 


64140 


1163 


61029 


1348 


58138 


1546 


55441 


1760 


52914 


1987 


AO. 


13 


67447 


995 


64086 


1166 


60979 


1351 


58092 


1550 


55397 


1763 


52873 


1991 


Al 
1 1 


14 


67388 


997 


64032 


1169 


60929 


1354 


58046 


1553 


55354 


1767 


52832 


1995 
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40 


15 


67330 


1000 


63978 


1172 


OIW7W 


1QR7 
lO07 


R7AAft 

o/yyy 


1 RR? 

1007 


RR91 1 
OOoll 


1 771 

1771 


52791 


1999 


45 


16 


67272 


1 AA9 


63925 


11/0 


(moon 


loOU 


R70R9 


1 RAA 

low 


RROA7 

00/07 


1 77 A 

1774 


52751 


2003 


AA 


17 


67214 


1006 


63871 


1178 


60780 


1364 


57907 


1564 


55224 


1778 


52710 


2007 


Al 


18 


67156 


1008 


63818 


1181 


60730 


1367 


57860 


1567 


55181 


1782 


52670 


2010 


AO 


19 


67098 


1U11 


63764 


1184 


AAAQ1 

wool 


1 97A 
lO/U 


R7Q1 >i 

0/©14 


1 R71 

1071 


00 loo 


1785 


52629 


2014 


41 


20 


67040 


1 A1 A 

1U14 


63711 


1157 


one it 
OUool 


1 979 
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R77AO 
0/ /Do 


1 R74 
1074 


KRAAK 
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1 7QA 
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52588 


2018 • 


40 


21 




1 A17 
1U1/ 


63658 


1 1 <V\ 

nyu 


AARQQ 
OUOo* 


1 977 

13/ / 


R770O 


1 R7Q 
10/O 


R RAK1 
OOUOl 


1 7Q9 




2022 




22 


66925 


1020 


63605 


1193 


60533 


1380 


57676 


1581 


55008 


1796 


52508 


2026 


OO 


23 


66867 


1022 


63551 


1196 


60483 


1383 


57630 


1584 


54965 


1800 


52467 


2030 


«»/ 


24 


66810 


1025 


63498 


1199 


60434 


1386 


57584 


1588 


54922 


1804 


52427 


2034 


36 


25 


66752 


1 AOO 

1U28 


63445 


1202 


60385 


1390 


K7R9Q 
O/O08 


loyi 


54880 


1808 


52387 


2038 


35 


26 


66695 


1 A91 


60392 


1205 


OUOOO 


1393 


K7>* AO 
0/4VO 


1 KftK 

loyo 


04837 


1011 
1811 


52346 


2042 


14 


27 


66638 


1033 


63340 


1208 


60287 


1396 


57447 


1598 


54794 


1815 


52306 


2046 


OO 


28 


66580 


1036 


63287 


1211 


60238 


1399 


57401 


1602 


54751 


1819 


52266 


2050 


9.9 


29 


66523 


1039 


63234 


1214 


60189 


1403 


R79 KC 

O7oo6 


1605 


54708 


1823 


52226 


2054 


Ol 


30 


66466 


1042 


63181 


1217 


60140 


1406 


57310 


1609 


54666 


1826 


52186 


2058 


30 


31 


66409 


1U40 


63129 


1220 


ouuyi 


1409 


57265 


1612 


54623 


1830 


52146 


2062 


90 


32 


66352 


1047 


63076 


1223 


60042 


1412 


57219 


1616 


54581 


1834 


52106 


2066 


9a 


33 


66296 


1050 


63024 


1226 


59994 


1416 


57174 


1619 


54538 


1837 


52066 


2070 


27 


34 


66239 


1053 


62971 


1229 


59945 


1419 


57128 


1623 


54496 


1841 


52026 


2074 


9R 


35 


66182 


1056 


62919 


1232 


59896 


1422 


57083 


16/7 


54453 


1845 


51986 


2078 


25 


36 


66126 


iuoy 


oJo67 


1 Zoo 


RAQ/tO 

OVt$4o 


1425 


R7A9Q 
O/U08 


1 A9A 

lOoU 


KA At t 

04411 


1849 


51946 


2082 


24 


37 


66069 


1061 


62815 


1238 


59800 


1429 


56992 


1634 


54368 


1853 


51906 


2086 


23 


38 


66013 


1064 


62763 


1241 


59751 


1432 


56947 


1637 


54326 


1856 


51867 


2090 


22 


39 


65957 


1 AAT 

lUO/ 


0/71 1 


1244 


59703 


1435 


56902 


1641 


54284 


1860 


51827 


2094 


21 


40 


ooyuu 


1 tY7f\ 
10YU 


62659 


1247 


59654 


i4oy 


RAQR7 
O0o07 


1 HA A 

1644 


54242 


1864 


51787 


2098 


20 


41 


65844 


1 A7Q 

lU7o 


62607 


1250 


RAAAC 

oyovJo 


1442 


56812 


1648 


54199 


1868 


51747 


2102 


19 


42 


65788 


1076 


62555 


1253 


59558 


1445 


56767 


1651 


54157 


1871 


51708 


2106 


18 


43 


65732 


1079 


62503 


1257 


59510 


1449 


56722 


1655 


54115 


1875 


51668 


2110 


17 


44 


65676 


1081 


62451 


1260 


59462 


1452 


56677 


1658 


54073 


1879 


51629 


2114 


ift 
10 


45 


65620 


1084 


62400 


1263 


5y414 


1455 


56632 


1662 


54031 


1883 


51589 


2118 


15 


46 


65564 


i AC7 


62348 


1266 


59366 


1459 


56588 


lDDO 


53989 


188/ 


51550 


2122 


14 


47 


65509 


1090 


62296 


1269 


59318 


1462 


56543 


1669 


53947 


1890 


51510 


2126 


13 


48 


65453 


1093 


62245 


1272 


59270 


1465 


56498 


1673 


53905 


1894 


51471 


2130 


1 9 


49 


65398 


1096 


62194 


1275 


59222 


1469 


56454 


1676 


53864 


1898 


51432 


2134 


1 1 
1 1 


50 


65342 


1099 


62142 


1278 


59175 


1472 


56409 


1680 


53822 


1902 


51392 


2138 


10 


51 


65287 


1101 


62091 


12S1 


59127 


1475 


56365 


1683 


53780 


1906 


51353 


2143 


9 


52 


65231 


1104 


62040 


1284 


59079 


1479 


56320 


1687 


53738 


1910 


51314 


2147 


8 


53 


65176 


1107 


61989 


1288 


59032 


1482 


56276 


1691 


53697 


1913 


51275 


2151 


7 


54 


65121 


1110 


61938 


1291 


58984 


1485 


56231 


1694 


53655 


1917 


51236 


2155 


6 


55 


65066 


1113 


61887 


1294 


58937 


1489 


56187 


169S 


53614 


1921 


51197 


2159 


5 


56 


65011 


1116 


61836 


1297 


58889 


1492 


56143 


1701 


53572 


1925 


51158 


2163 


4 


57 


64956 


1119 


61785 


1300 


58842 


1495 


56099 


1705 


53531 


1929 


51119 


2167 


3 


58 


64901 


1122 


61734 


1303 


58795 


1499 


56054 


1709 


53489 


1933 


51080 


2171 


2 


59 


64846 


1125 


61683 


1306 


58748 


1502 


56010 


1712 


53448 


1936 


51041 


2175 


1 


60 


64791 


1128 


61632 


1310 


58700 


1506 


55966 


1716 


53406 


1940 


51002 


2179 


0 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


/ 
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Table LI. — Ageton table for meridian determinations — Continued 

Always take "Z" from bottom of table, except when "K" is same name and 
greater than latitude, in which case take "Z" from top of table 



t 


18°00' 


19°00' 


20°00' 


21°00' 


22°00 / 


23°00' 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 


51002 


2179 


48736 


2433 


46595 


2701 


44567 


2985 


42642 


3283 


40812 


3597 


60 


1 


CTiQAQ 

OUVOo 


91 R3. 


1QAQO 
IOOWW 


9197 


lARAA 




AAK'XA 




19fi1 1 




1A7Q9 


9AA9 


59 


2 


50924 


2188 


48662 


2442 


46525 


2711 


44501 


2994 


42580 


3294 


40753 


3608 


58 


3 


50885 


2192 


48626 


2446 


46491 


2715 


44468 


2999 


42549 


3299 


40723 


3613 


57 


4 


50846 


2196 


48589 


2450 


46456 


2720 


44436 


3004 


42518 


3304 


40693 


3619 


56 


5 


50808 


2200 


48553 


2455 


46422 


2724 


44403 


3009 


42486 


3309 


40664 


3624 


55 


6 


ou/ow 


99/U 


IftMft 

lOOJLO 


19 HQ 


1000# 


9790 


1197ft 


OUJ.1 


194.ee 


9911 


1AA91 


9A9n 
0O0U 


54 


7 


50730 


2208 


48480 


2463 


46353 


2734 


44337 


3019 


42424 


3319 


40604 


3635 


53 


8 


50692 


2212 


48443 


2468 


46318 


2738 


44305 


3024 


42393 


3324 


40575 


3640 


52 


g 


50653 


2216 


48407 


2472 


46284 


2743 


44272 


3029 


42362 


3329 


40545 


3646 


51 


10 


50615 


2221 


48371 


2477 


46249 


2748 


44239 


3033 


42331 


3335 


40516 


3651 


50 


11 


0110/0 


ooo k 


1Q991 


9191 


1A91 K 
40Z1O 


07 CO 


119ft7 


QDQft 

oKJoo 


199AO 


991ft 
0«54U 


IftlflA 
4U4oO 


9AR7 


49 


12 


50538 


2229 


48298 


2485 


46181 


2757 


44174 


3043 


42269 


3345 


40457 


3662 


48 


13 


50499 


2233 


48262 


2490 


46146 


2761 


44142 


3048 


42238 


3350 


40427 


3667 


47 


14 


50461 


2237 


48225 


2494 


46112 


2766 


44109 


3053 


42207 


3355 


40398 


3763 


46 


15 


50423 


2241 


48189 


2499 


46078 


2771 


44077 


3058 


42176 


3360 


40368 


3678 


45 


16 


cnoo r 
ouooo 


994 R 






1AA19 


977 c 

Li 40 


AAfiAA 
MUM 


9AA9 


191 I s . 


OQAA 
00 DO 


1A99Q 


9AQ1 


44 


17 


50346 


2250 


48117 


2507 


46009 


2780 


44012 


3068 


42115 


3371 


40310 


3689 


43 


18 


50308 


2254 


48081 


2512 


45975 


2785 


43979 


3073 


42084 


3376 


40280 


3695 


42 


19 


50270 


2258 


48045 


2516 


45941 


2789 


43947 


3078 


42053 


3381 


40251 


3700 


41 


20 


50232 


2262 


48009 


2521 


45907 


2794 


43914 


3083 


42022 


3386 


40222 


3705 


40 


21 


DKJltrt 




4# tf 40 
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^0000 

4oooZ 


once 
0U00 


At OQ1 




4A1QO 

WJlvL 


971 1 


39 


22 


50156 


2271 


47937 


2530 


45839 


2804 


43850 


3092 


41961 


3397 


40163 


3716 


38 


23 


50117 


2275 


47901 


2534 


45805 


2808 


43818 


3097 


41930 


3402 


40134 


3722 


37 


24 


50080 


2279 


47865 


2539 


45771 


2813 


43785 


3102 


41899 


3407 


40105 


3727 


36 


25 


50042 


2283 


47829 


2543 


45737 


2818 


43753 


3107 


41869 


3412 


40076 


3733 


35 


26 




9907 


177Q9 


OKAT 
ZOtl 


40/Uo 


OQ99 


19701 
4<S i LI 


91 IO 

oliL 


11Q9& 


91 Ifi 


4UU4D 


979Q 


34 


27 


49966 


2292 


47758 


2552 


45669 


2827 


43689 


3117 


41808 


3423 


40017 


3744 


33 


28 


49928 


2296 


47722 


2556 


45635 


2832 


43657 


3122 


41777 


3428 


39988 


3749 


32 


29 


49890 


2300 


47686 


2561 


45601 


2836 


43624 


3127 


41746 


3433 


39959 


3755 


31 


30 


49852 


2304 


47650 


2565 


45567 


2841 


43592 


3132 


41716 


3438 


39930 


3760 


30 


31 


1QQ1 5 


ooni) 
LCATo 




OH7fl 

ZoiKj 


1RK91 
400o4 




19KATI 


9197 
6164 


41050 


9141 

o444 




97AA 
0/00 


29 


32 


49777 


2313 


47579 


2574 


45500 


2851 


43528 


3142 


41655 


3449 


39872 


3771 


28 


33 


49739 


2317 


47544 


2579 


45466 


2855 


43496 


3147 


41625 


3454 


39843 


3777 


27 


34 


49702 


2321 


47508 


2583 


45433 


2860 


43464 


3152 


41594 


3459 


39814 


3782 


26 


35 


49664 


2325 


47472 


2588 


45399 


2865 


43432 


3157 


41564 


3465 


39785 


3788 


25 


36 


A OA OA 


99 9 A 


17197 
4/40/ 




,4 CO AC 

40oc0 


00 7 n 


AOA(V\ 

4o4UU 


91 AO 


At K99 
410OO 


9.4 7fk 

■54 /U 


9<V7KA 

oy/00 


3793 


24 


37 


49589 


2334 


47402 


2597 


45332 


3874 


43369 


3167 


41503 


3475 


39727 


3799 


23 


38 


49551 


2338 


47366 


2601 


45298 


2879 


43337 


3172 


41473 


3480 


39698 


3804 


22 


39 


49514 


2343 


47331 


2606 


45265 


2884 


43305 


3177 


41443 


3486 


39669 


3810 


21 


40 


49477 


2347 


47295 


2610 


45231 


2889 


43273 


3182 


41412 


3491 


39641 


3815 


20 


41 


1Q19Q 


90 CI 




oai ^ 


401Vo 




A QOA1 


91 C7 
6104 




94 OA 

04 vo 


9QA1 O 


9Q01 
oSZ 1 


19 


42 


49402 


2355 


47225 


2619 


45164 


2898 


43210 


3192 


41352 


3502 


39583 


3826 


18 


43 


49365 


2360 


47189 


2624 


45131 


2903 


43178 


3197 


41322 


3507 


39554 


3832 


17 


44 


49327 


2364 


47154 


2628 


45097 


2908 


43146 


3202 


41291 


3512 


39525 


3838 


16 


45 


49290 


2368 


47119 


2633 


45064 


2913 


43114 


3207 


41261 


3517 


39497 


3843 


15 


46 


49253 


2372 


47084 


2637 


45031 


2917 


43083 


3212 


41231 


3523 


39468 


3849 


14 


47 


49216 


2377 


47049 


2642 


44997 


2922 


43051 


3217 


41201 


3528 


39439 


3854 


13 


48 


49179 


2381 


47014 


2646 


44964 


2927 


43020 


3222 


41171 


3533 


39411 


3860 


12 


49 


49141 


2385 


46978 


2651 


44931 


2932 


42988 


3227 


41141 


3539 


39382 


3865 


11 


50 


49104 


2390 


46943 


2656 


44898 


2936 


42956 


3233 


41111 


3544 


39353 


3871 


10 


51 


49067 


2394 


46908 


2660 


44864 


2941 


42925 


3238 


41081 


3549 


39325 


3876 


9 


52 


49030 


2398 


46873 


2685 


44831 


2946 


42893 


3243 


41051 


3555 


39296 


3882 


8 


53 


48993 


2403 


46839 


2669 


44798 


2951 


42862 


3248 


41021 


3560 


39268 


3888 


7 


54 


48957 


2407 


46804 


2674 


44765 


2956 


42830 


3253 


40991 


3565 


39239 


3893 


6 


55 


48920 


2411 


46769 


2678 


44732 


2961 


42799 


3258 


40961 


3571 


39211 


3899 


5 


56 


488S3 


2416 


46734 


2683 


44699 


2965 


42768 


3263 


40931 


3576 


39182 


3904 


4 


57 


48846 


2420 


46699 


2688 


44666 


2970 


42736 


3268 


40902 


3581 


39154 


3910 


3 


58 


48809 


2424 


46664 


2692 


44633 


2975 


42705 


3273 


40872 


3587 


39125 


3916 


2 


59 


48772 


2429 


46630 


2697 


44600 


2980 


42674 


3278 


40842 


3592 


39097 


3921 


1 


60 


48736 


3433 


46595 


2701 


44567 


2985 


42642 


3283 


40812 


3597 


39069 


3927 


0 
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B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


/ 
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Table LI. — Ageton table for meridian determinations — Continued 
When LHA (E or W) is greater than 90° take, "K" from bottom of table 



f 


24°00' 


25°00' 


26°00' 


27°00' 


28°00' 


29°00' 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 


39069 


3927 


37405 


4272 


35816 


4634 


34295 


5012 


32839 


5406 


31443 


5818 


60 


1 


39040 


3932 


37378 


4278 


35790 


4640 


34270 


5018 


32815 


5413 


31420 


5825 


59 


2 


39012 


3938 


37351 


4284 


35764 


4646 


34246 


5025 


32792 


5420 


31397 


5832 


58 


3 


38984 


3944 


37324 


4290 


35738 


4651 


34221 


5031 


32768 


5426 


31375 


5839 


57 


4 


38955 


3949 


37297 


4296 


35712 


4659 


34196 


5038 


32744 


5433 


31352 


5846 


56 


0 


38927 


3955 


37270 


4302 


35686 


4665 


34172 


5044 


32720 


5440 


31329 


5853 


ee 
00 


6 


38899 


3961 


37243 


4308 


35661 


4671 


34147 


5051 


32697 


6447 


31306 


5860 


54 


7 


38871 


3966 


37216 


4314 


35635 


4677 


34122 


5057 


32673 


5454 


31284 


5867 


53 


8 


38842 


3972 


37189 


4320 


35609 


4683 


34097 


5064 


32649 


5460 


31261 


5874 


52 


9 


38814 


3978 


37162 


4326 


35583 


4690 


34073 


5070 


32625 


5467 


31238 


3881 


51 


JLU 


38786 


3983 


37135 


4332 


35558 


4696 


34048 


5076 


32592 


5474 


31216 


5888 


OU 


11 


38758 


3989 


37108 


4337 


35532 


4702 


34024 


5083 


32579 


5481 


31193 


5895 


49 


12 


38730 


3995 


37081 


4343 


35506 


4708 


33999 


5089 


32555 


5487 


31170 


5902 


48 


13 


38702 


4000 


37055 


4349 


35481 


4714 


33974 


5096 


32532 


5494 


31148 


5909 


47 


14 


38674 


4006 


37028 


4355 


35455 


4721 


33950 


5102 


32508 


5501 


31125 


5917 


46 


i k 

10 


38645 


4012 


37001 


4361 


35429 


4727 


33925 


5109 


32484 


5508 


31103 


5924 


AC. 

40 


16 


38617 


4017 


36974 


4367 


35404 


4733 


33901 


5115 


32461 


5515 


31080 


5931 


44 


17 


38589 


4023 


36948 


4373 


35378 


4739 


33876 


5122 


32438 


5521 


31058 


3938 


43 


18 


38561 


4029 


36921 


4379 


35353 


4746 


33852 


5128 


32414 


5528 


31035 


5945 


42 


19 


38533 


4035 


36894 


4385 


35327 


4752 


33827 


5135 


32391 


5535 


31013 


5952 


41 


On 


38506 


4040 


36867 


4391 


35302 


4758 


33803 


5142 


32367 


5542 


30990 


5959 


AJ\ 
W 


21 


38478 


4046 


36841 


4397 


35276 


4764 


33779 


6148 


32344 


5549 


30968 


5966 


39 


22 


38450 


4052 


36814 


4403 


35251 


4771 


33754 


5155 


32320 


5555 


30945 


5973 


38 


23 


38422 


4U57 


36787 


4409 


35225 


4777 


33730 


5161 


32297 


5562 


30923 


5980 


37 


24 


38394 


4063 


36761 


4415 


35200 


4783 


33705 


5168 


32274 


5569 


30900 


5988 


36 


OR 
ZD 


38366 


4069 


36734 


4421 


35174 


4789 


33681 


5174 


32250 


5576 


30878 


5995 


OR 

oO 


26 


38338 


4075 


36708 


4427 


35149 


4796 


33657 


5181 


32227 


5583 


30856 


6002 


34 


27 


38311 


4080 


36681 


4433 


35123 


4802 


33632 


5187 


32204 


5590 


30833 


6009 


33 


28 


38283 


4086 


36655 


4439 


35098 


4808 


33608 


5194 


32180 


5596 


30811 


6016 


32 


29 


38255 


4092 


36628 


4445 


35073 


4815 


33584 


5200 


32157 


5603 


30788 


6023 


31 


ou 


38227 


4098 


36602 


4451 


35047 


4821 


33559 


5207 


32134 


5610 


30766 


6030 




31 


38200 


4103 


36575 


4457 


35022 


4827 


33535 


5214 


32110 


5617 


30744 


6038 


29 


32 


38172 


4109 


36549 


4463 


34997 


4833 


33511 


5220 


32087 


5624 


30721 


6045 


28 


33 


38144 


4115 


36522 


4469 


34971 


4840 


33487 


5227 


32064 


5631 


30699 


6052 


27 


34 


38117 


4121 


36496 


4475 


34946 


4846 


33462 


5233 


32041 


5638 


30677 


6059 


26 


or 
60 


38089 


4127 


3G469 


4481 


34921 


4852 


33438 


5240 


32018 


5645 


30655 


6066 


OR 


36 


38061 


4132 


36443 


4487 


34896 


4859 


33414 


5247 


31994 


5651 


30632 


6073 


24 


37 


38034 


4138 


36417 


4493 


34870 


4865 


33390 


5253 


31971 


5658 


30610 


6080 


23 


38 


38006 


4144 


36390 


4499 


34845 


4871 


33366 


5260 


31948 


5665 


30588 


6088 


22 


39 


37979 


4150 


36364 


4506 


34820 


4878 


33342 


5266 


31925 


5672 


30566 


6095 


21 


4U 


37951 


4155 


36338 


4512 


34795 


4884 


33318 


5273 


31902 


5679 


30544 


6102 


on 

A) 


41 


37924 


4161 


36311 


4518 


34770 


4890 


33293 


5280 


31879 


5686 


30521 


6109 


19 


42 


37896 


4167 


36285 


4524 


34744 


4897 


33269 


5287 


31856 


5693 


30499 


6116 


18 


43 


37869 


4173 


36259 


4530 


34719 


4903 


33245 


5293 


31833 


5700 


30477 


6124 


17 


44 


37841 


4179 


36233 


4536 


34694 


4910 


33221 


5300 


31809 


5707 


30455 


6131 


16 


J c 

40 


37814 


4185 


36206 


4542 


34669 


4916 


33197 


5306 


31786 


5714 


30433 


6138 


1 K 
10 


46 


37786 


4190 


36180 


4548 


34644 


4922 


33173 


5313 


31763 


5720 


30411 


6145 


14 


47 


37759 


4196 


36154 


4554 


34619 


4929 


33149 


5320 


31740 


5727 


30389 


6153 


13 


48 


37732 


4202 


36128 


4560 


34594 


4935 


33125 


5326 


31717 


5734 


30367 


6160 


12 


49 


37704 


4208 


36102 


4566 


34569 


4941 


33101 


5333 


31694 


5741 


30345 


6167 


11 


50 


37677 


4214 


36076 


4573 


34544 


4948 


33077 


5340 


31672 


5748 


30322 


6174 


10 


51 


37650 


4220 


36050 


4579 


34519 


4954 


33054 


5346 


31648 


5755 


30300 


6181 


9 


62 


37623 


4225 


36024 


4585 


34494 


4961 


33030 


5353 


31626 


5762 


30278 


6189 


8 


53 


37595 


4231 


35998 


4591 


34469 


4967 


33006 


5360 


31603 


5769 


30256 


6196 


7 


54 


37568 


4237 


35972 


4597 


34445 


4973 


32982 


5366 


31580 


5776 


30235 


6203 


6 


55 


37541 


4243 


35946 


4603 


34420 


4980 


32958 


5373 


31557 


5783 


30213 


6210 


5 


56 


37514 


4249 


35920 


4609 


34395 


4986 


32934 


5380 


31534 


5790 


30191 


6218 


4 


57 


37486 


4255 


35894 


4615 


34370 


4993 


32910 


5386 


31511 


5797 


30169 


6225 


3 


58 


37459 


4261 


35868 


4622 


34345 


4999 


32887 


5393 


31488 




30147 


6232 


2 


59 


37432 


4266 


35842 


4628 


34320 


5005 


32863 


5400 


31466 


5811 


30125 


6240 


1 


60 


37405 


4272 


35816 


4634 


34295 


5012 


32839 


5406 


31443 


5818 


30103 


6247 


0 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 
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30°00' 


31°00' 


32 < W 


33°00' 


34°00' 


3&°W 






A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 


30103 


6247 


28816 


6693 


27579 


7158 


26389 


7641 


25244 


8143 


24141 


8663 


60 


1 


30081 


6254 


28795 


6701 


27559 


7166 


26370 


7649 


25225 


8151 


24123 


8672 


59 


2 


30059 


6262 


28774 


6709 


27539 


7174 


26350 


7657 


25206 


8160 


24105 


8681 


58 


3 


30037 


6269 


28753 


6716 


27518 


7182 


26331 


7665 


25188 


8168 


24087 


8690 


57 


4 


30016 


6276 


28732 


6724 


27498 


7190 


26311 


7674 


25169 


8177 


24069 


8699 


56 


5 


29994 


6284 


28711 


6731 


27478 


7197 


26292 


7682 


25150 


8185 


24051 


8708 


55 


6 


29972 


6291 


28690 


6739 


27458 


7205 


26273 


7690 


25132 


8194 


24033 


8717 


54 


7 


29950 


6298 


28669 


6747 


27438 


7213 


26253 


7698 


25113 


8202 


24015 


8726 


53 


8 


29928 


6305 


28648 


6754 


27418 


7221 


26234 


7707 


25094 


8211 


23997 


8734 


52 


9 


29907 


6313 


28627 


6762 


27398 


7229 


26214 


7715 


25076 


8219 


23979 


8743 


51 


10 


29885 


6320 


28606 


6770 


27377 


7237 


26195 


7723 


25057 


8228 


23961 


8752 


50 


11 


29863 


6328 


28586 


6777 


27357 


7245 


26176 


7731 


25038 


8237 


23943 


8761 


49 


12 


29841 


6335 


28565 


6785 


27337 


7253 


26157 


7740 


25020 


8245 


23925 


8770 


48 


13 


29820 


6342 


28544 


6791 


27317 


7261 


26137 


7748 


25001 


8254 


23907 


8779 


47 


14 


29798 


6350 


28523 


6800 


27297 


7269 


26118 


7756 


24983 


8262 


23889 


8788 


46 


J5 


29776 


6357 


28502 


6808 


27277 


7277 


26099 


7764 


24964 


8271 


23871 


8797 


45 


16 


29755 


6364 


28481 


6815 


27257 


7285 


26079 


7773 


24946 


8280 


23854 


8806 


44 


17 


29733 


6372 


28461 


6823 


27237 


7293 


26060 


7781 


24927 


8288 


23836 


8815 


43 


18 


29711 


6379 


28440 


6831 


27217 


7301 


26041 


7789 


24909 


8297 


23818 


8824 


42 


19 


29690 


6386 


28419 


6839 


27197 


7309 


26022 


7798 


24890 


8305 


23800 


8833 


41 


20 


29668 


6394 


28398 


6846 


27177 


7317 


26002 


7806 


24872 


8314 


23782 


8842 


40 


21 


29647 


6401 


28378 


6854 


27157 


7325 


25983 


7814 


24853 


8323 


23764 


8850 


39 


22 


29625 


6409 


28357 


6862 


27137 


7333 


25964 


7823 


24835 


8331 


23747 


8859 


38 


23 


29604 


6416 


28336 


6869 


27117 


7341 


25945 


7831 


24816 


8340 


23729 


8868 


37 


24 


29582 


6423 


82315 


6877 


27098 


7349 


25926 


7839 


24798 


8349 


23711 


8877 


36 


25 


29560 


6431 


28295 


6885 


27078 


7357 


25907 


7848 


24779 


8357 


23693 


8886 


35 


26 


29539 


6438 


28274 


6893 


27058 


7365 


25887 


7856 


24761 


8366 


23675 


8895 


34 


27 


29517 


6446 


28253 


6900 


27038 


7373 


25868 


7864 


24742 


8375 


23658 


8904 


33 


28 


29496 


6453 


28233 


6908 


27018 


7381 


25849 


7873 


24724 


8383 


23640 


8913 


32 


29 


29475 


6461 


28212 


6916 


26998 


7389 


25830 


7881 


24706 


8392 


23622 


8922 


31 


30 


29453 


6468 


28191 


6923 


26978 


7397 


25811 


7889 


24687 


8401 


23605 


8931 


30 


31 


29432 


6475 


28171 


6931 


26958 


7405 


25792 


7898 


24669 


8409 


23587 


8940 


29 


32 


29410 


6483 


28150 


6939 


26939 


7413 


25773 


7906 


24650 


8418 


23569 


8949 


28 


33 


29389 


6490 


28130 


6947 


26919 


7421 


25754 


7914 


24632 


8427 


23551 


8958 


27 


34 


29367 


6498 


28109 


6954 


26899 


7429 


25735 


7923 


24614 


8435 


23534 


8967 


26 


35 


29346 


6505 


28089 


6962 


26879 


7437 


25716 


7931 


24595 


8444 


23516 


8976 


25 


36 


29325 


6513 


28068 


6970 


26860 


7445 


25697 


7940 


24577 


8453 


23498 


8986 


24 


37 


29303 


6520 


28047 


6978 


26840 


7453 


25678 


7948 


24559 


8461 


23481 


8995 


23 


38 


29282 


6528 


28027 


6985 


26820 


7462 


25659 


7956 


24540 


8470 


23463 


9004 


22 


39 


29261 


6535 


28006 


6993 


26800 


7470 


25640 


7965 


24522 


8479 


23446 


9013 


21 


40 


29239 


6543 


27986 


7001 


26781 


7478 


25621 


7973 


24504 


8488 


23428 


9022 


20 


41 


29218 


6550 


27965 


7009 


26761 


7486 


25602 


7982 


24486 


8496 


23410 


9031 


19 


42 


29197 


6558 


27945 


7017 


26741 


7494 


25583 


7990 


24467 


8505 


23393 


9040 


18 


43 


29175 


6565 


27925 


7024 


26722 


7502 


25564 


7998 


24449 


8514 


23375 


9049 


17 


44 


29154 


6573 


27904 


7032 


26702 


7510 


25545 


8007 


24431 


8523 


23358 


9058 


16 


45 


29133 


6580 


27884 


7040 


26682 


7518 


25526 


8015 


24413 


8531 


23340 


9067 


15 


46 


29112 


6588 


27863 


7048 


26663 


7526 


25507 


8024 


24395 


8540 


23323 


9076 


14 


47 


29091 


6595 


27843 


7056 


26643 


7535 


25488 


8032 


24376 


8549 


23305 


9085 


13 


48 


29069 


6603 


27823 


7064 


26623 


7543 


25469 


8041 


24358 


8558 


23288 


9094 


12 


49 


29048 


6610 


27802 


7071 


26604 


7551 


25451 


8049 


24340 


8567 


23270 


9104 


11 


50 


29027 


6618 


27782 


7079 


26584 


7559 


25432 


8058 


24322 


8575 


23252 


9113 


10 


51 


29006 


6625 


27761 


7087 


26565 


7567 


25413 


8066 


24304 


8584 


23235 


9122 


9 


52 


28985 


6633 


27741 


7095 


26545 


7575 


25394 


8075 


24286 


8593 


23218 


9131 


Q 

o 


53 


28964 


6640 


27721 


7103 


26526 


7584 


25375 


8083 


24267 


8602 


23200 


9140 


7 


54 


28942 


6648 


27701 


7111 


26506 


7592 


25356 


8091 


24249 


8611 


23183 


9149 


6 


55 


28921 


6655 


27680 


7118 


26486 


7600 


25338 


8100 


24231 


8619 


23165 


9158 


5 


56 


28900 


6663 


27660 


7126 


26467 


7608 


25319 


8108 


24213 


8628 


23148 


9168 


4 


57 


28879 


6671 


27640 


7134 


26447 


7616 


25300 


8117 


24195 


8637 


23130 


9177 


3 


58 


28858 


6678 


27619 


7142 


26428 


7625 


25281 


8125 


24177 


8646 


23113 


9186 


2 


59 


28837 


6686 


27599 


7150 


26409 


7633 


25263 


8134 


24159 


8656 


23095 


9195 


1 


60 


28816 


6693 


27579 


7158 


26389 


7641 


25244 


8143 


24141 


8663 


23078 


9204 


0 


/ 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 
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Table LI. — Ageton table for meridian determinations — Continued 
When LHA (E or W) is greater than 90°, take "K" from bottom of table 





36°00' 


37°00' 


38°00' 


39°00' 


40°00' 


41°00' 


t 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 


0907G 

4oU/o 


V4U4 


90O R4 
44U04 


Q7AK 

V #00 


910AA 


1 0947 


901 1 9 

4Ullo 


100R0 

IUVOU 


IOI Q9 

lVlVo 


1 1 K7K 

1 10/0 


18306 


12222 


60 


1 


990A1 

43U01 


Q91 9 

V410 


99097 

22\J6i 


077 
V* #0 


910K0 
41UOU 


109R7 


90007 


IOQAO 

IUVOU 


1 Ol 7fi 
1V1 to 


1 lOoO 


1 fiOOl 

lo4Vl 


12233 


59 


9 
4 






OOO 90 
44U4U 


07fi4 
V/o4 


91099 


109A7 


900&9 
4wo4 


10Q70 
1UV t\) 


1 Ol A9 
1 VI Oo 


1 1 RQA 

novo 


1 B077 

lo4/ / 


1 OOAA 

14444 


58 


q 


23026 


9232 


22003 


9794 


21017 


10376 


20066 


10980 


19148 


11606 


18262 


12255 


hi 


A 
4 


23009 


9241 


21987 


9803 


21001 


10386 


20050 


10991 


19133 


11617 


18248 


12266 


56 


C 
O 


00001 

44W1 


Q9RO 
V40U 


91 Q*70 

4iv/u 


Volo 


9AOfiR 


1090A 


0AO9R 
4UU«H> 


1 1 oni 
11UU1 


19118 


11628 


18233 


12277 


55 


6 


99Q74 
44V/ 4 


Q9RQ 

y40v 


91QR9 
41V0O 


0899 


9AOAO 
4UVDV 


104OA 
1U4U0 


9001 O 

4UU1V 


1 ioi 1 
11U11 


1 0109 

IVlUo 


1 1 A9Q 

llooo 


18219 


12288 


54 


7 


99QK7 
44V0/ 


OOAO 

V4ov 


91 Q97 
41 Vo/ 


QQ99 


OOO CO 
4UVOO 


1 (\A 1 A 

1U410 


90004 

4UUU4 


1 1 091 

11U41 


1 OOOQ 


11649 


18204 


12299 


53 


o 
o 


22939 


9278 


21920 


9843 


20937 


10426 


19988 


11032 


19073 


11660 


18190 


12310 


52 


0 
V 


22922 


9287 


21903 


9851 


20921 


10436 


19973 


11042 


19058 


11670 


18175 


12321 


51 


i o 
1U 


9O0OK 
44VU0 


OOOA 
VIVO 


91 Ofi7 

41oo/ 


oqai 

VoOl 


OAOOR 

4UVU0 


10446 


19957 


11052 


19043 


11681 


18161 


12332 


50 


11 


OOQC7 

44oo/ 


VoUO 


91 07O 
4187U 


OQ7A 
Vo/U 


OOfiQQ 

4Uooo 


1 f\A RA 
1U40O 


1 0040 

1VV44 


1 10A9 

llUOo 


19028 


11692 


18146 


12343 


49 


1 9 
14 


99070 

44o/U 


Q91 R 
VolO 


91 QR9 


OftfiA 
VOOU 


0OC79 


104AA 


IOO OA 
1W40 


1 1079 

llU/o 


ioai 9 
lVUld 


1 1 700 
11 /U4 


1 Ql 90 

Lol62 


12354 


48 


1 9 
Id 


22853 


9324 


21837 


9889 


20856 


10476 


19911 


11083 


18998 


11713 


18117 


12365 


47 


1 4 


22836 


9333 


21820 


9899 


20840 


10486 


19895 


11094 


18983 


11724 


18103 


12376 


46 




OOfil 0 

440 lo 


0940 

vo44 


91 B09 
41oUo 


OOAO 

wv/y 


0OQ04 
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10288 
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10888 
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21147 


10298 


20191 


10899 


19269 
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18378 
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9727 


21131 


10307 


20175 


10909 


19253 


11532 


18364 


12178 
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9737 


21114 


10317 


20160 


10919 


19238 


11543 


18349 
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17491 
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22087 
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45°00' 
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B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 


17449 


12893 


16622 


13587 


15823 


14307 


15051 


15051 


14307 


15823 


13587 


16622 
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1 


17435 


12904 


16608 


13599 


15810 


14319 


15039 


15064 


14294 


15836 


13575 


16635 
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17421 


12915 


16595 


13611 


15797 


14331 


15026 


15077 


14282 


15849 
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17407 


12927 


16581 


13623 


15784 


14343 


15014 


15089 


14270 
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16567 
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15771 
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14258 
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16554 


13646 
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14368 
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13458 


16771 




12 


17281 


13030 
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13481 


15941 


14997 
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14938 


14417 


15705 


13694 


16500 


12995 


17323 


9 
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16730 


13493 


15928 


14209 


15153 


14951 


14404 
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16513 


12984 


17337 
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13505 


15915 


14221 


15140 


14963 


14392 


15731 


13670 


16527 


12972 


17351 
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16703 


13517 


15901 


14233 


15127 


14976 


14380 


15744 


13658 


16540 


12961 


17365 
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16689 


13528 


15888 


14246 


15115 


14988 


14368 


15758 


13646 


16554 
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17379 
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56 


16676 


13540 


15875 


14258 


15102 


15001 


14355 


15771 


13634 


16567 


12938 


17393 
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57 


16662 


13552 


15862 


14270 


15089 


15014 


14343 


15784 


13623 


16581 


12927 


17407 


3 
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16649 


13564 


15849 


14282 


15077 


15026 


14331 


15797 
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16595 


12915 


17421 
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16635 


13575 


15836 


14294 


15064 


15039 


14319 


15810 


13599 


1660S 
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15823 


14307 
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When LHA (E or W) is greater than 90°, take "K" from bottom of table 
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A 
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A 

A 


Jb 
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12893 


17449 


12222 


18306 


11575 


19193 


10950 


20113 


10347 


21066 


9765 


22054 


60 


1 


12881 


17463 


12211 


18320 


11564 


19203 


10939 


20128 


10337 


21082 


9756 


22070 


59 


2 


1 9C7A 
147S/U 


1/4// 


i ooaa 


i ail* 


1 1 **i 
1 1000 


10991 


iriQOO 

joy*y 


901 44 


10197 
lUo4/ 


910Q8 

4itryo 


074A 
V/40 


OOA427 
44UO/ 


58 
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1 90 *Q 

i4ooy 


1 74Q1 
1 / IV* 1 


1 91 SO 


10Q4Q 

loo^y 


1 1 •vll 


1091ft 


10Q10 


901 AO 


1011 7 
lUol / 


91 1 14 

^1114 


0717 

y/o/ 


991 A^ 
441U4 


57 


4 


1 OQA 7 

14o4 I 


1 /OUO 


1 91 78 
141 /O 


1QOA4 
lOoOrt 
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109*1 
iyzoo 
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901 7* 
ZU1 / O 


1 0107 
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41101 


Q797 
y/ 4/ 


991 91 
441 41 


56 


5 


1 OQ1A 
145oO 


1 7*1 0 


1 91 A7 
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1 1 *99 
1 IOZZ 
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iyzoy 
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iuoyy 
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109O8 


91 147 
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V/ lo 


991 OQ 
441 00 


55 


6 


12824 


17533 


12156 


18393 


11511 


19284 


10888 


20207 


10288 


21163 


9708 


22154 


54 


7 
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14oio 


1 7*J7 


191 J* 


lonUO 


1 1 *ni 

1 IOU1 


10900 
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10878 
1UO/0 
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10978 


91 170 
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441/1 


53 


8 


1 OCAO 

14oU4 


1 7*A1 
1 / OOl 


1 41o1 


1 0^99 
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1 nyu 


10114 
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90918 
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Table LI. — Ageton table for meridian determinations — Continued 

Always take "Z" from bottom of table, except when "K" is same name and 
greater than latitude, in which case take "Z" from top of table 
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6283 


29994 


5 


56 


8699 


24069 


8177 


25169 


7674 


26311 


7190 


27498 


6724 


28732 


6276 


30015 


4 


57 


8690 


24087 


8168 


25188 


7665 


26331 


7182 


27518 


6716 


28753 


6269 


30037 


3 


58 


8681 


24105 


8160 


25206 


7657 


26350 


7174 


27539 


6709 


28774 


6261 


30059 


2 


59 


8672 


24123 


8151 


25225 


7649 


26370 


7166 


27559 


6701 


28795 


6254 


30081 


1 


60 


8663 


24141 


8143 


25244 


7641 


26389 


7158 


27579 


6693 


28816 


6247 


30103 


0 




A 


B 


A 


B | 


A 


B 


A 


B 


A 


B 


A 


B 


/ 
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Table LI. — Ageton table for meridian determinations — Continued 
When LHA (E or W) is greater than 90°, take "K" from bottom of table 



/ 


60°00' 




62°00 / 


63°00' 


64°00 / 


G5°W 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B i 


A 


B 


0 


6247 


30103 


5818 


31443 


5406 


32839 






ARIA 

4634 


OdolO 


A<V70 
44/4 


37405 


60 


I 


6240 


30125 


5811 


31466 


5400 


32863 


5005 


34320 


4628 


35842 


4266 


37432 


59 


2 


6232 


30147 


5804 


31488 


5393 


32887 


4999 


34345 


4622 


35^94 


4261 


37459 


58 


3 


6225 


30169 


5797 


31511 


5386 


32910 


4993 


34370 


4615 




4255 


37487 


57 


A 


6218 


30191 


5790 


31534 


5380 


32934 


4986 


34395 


4609 


35920 


4249 


37514 


56 


5 


6210 


30213 


5783 


31557 


5373 


32958 


4980 


34420 


4603 


35946 


4243 


37541 


55 


A 
O 


6203 


30235 


5776 


33680 


5366 


32982 


4973 


OA A A A 

(54444 


4597 


35972 


4237 


37568 


54 


7 


6196 


30256 


5769 


31603 


5360 


33006 


4967 


34469 


4591 


35998 


4231 


27595 


53 


Q 
O 


6189 


30278 


5762 


31626 


5353 


33030 


4961 


34494 


4585 


36024 


4225 


37623 


52 


0 


6181 


30300 


5755 


31649 


5346 


33054 


4954 


34519 


4579 


36050 


4220 


37650 


51 


10 


6174 


30322 


5748 


31672 


5340 


33077 


4948 


34544 


4573 


36076 


4214 


37677 


50 


21 


6167 


30345 


5741 


31694 


5333 


33101 


4941 


34569 


4566 


36102 


4208 


37704 


49 


12 


6160 


30367 


5734 


31717 


5326 


33125 


4935 


34594 


4560 


36128 


4202 


37732 


48 


io 


6152 


30389 


5727 


31740 


5320 


33149 


4929 


34619 


4554 


36154 


4196 


37759 


47 


1 A 


6145 


30411 


5720 


31763 


5313 


33173 


4922 


34644 


4548 


36180 


4190 


37786 


46 


15 


6138 


30433 


5714 


31786 


5306 


33197 


4916 


34669 


4542 


36206 


4185 


37814 


45 


ift 

AO 


6131 


30455 


5707 


31809 


5300 


OflOOl 

66£Zl 


4yiu 


0_Af\dA 

o4oy4 


4536 


dOZoo 


4179 


37841 


44 




6124 


30477 


5700 


31833 


5293 


33245 


4903 


34719 


4530 


36259 


4173 


37869 


43 


18 


6116 


30499 


5693 


31856 


5286 


33269 


4897 


34744 


4524 


36285 


4167 


37896 


42 


19 


6109 


30521 


5686 


31879 


5280 


33293 


4890 


34770 


4518 


36311 


4161 


37924 


41 


20 


6102 


30544 


5679 


31902 


5273 


33318 


4884 


34795 


4512 


36338 


4155 


37951 


40 


21 


6095 


30566 


5672 


31925 


5266 


33342 


4878 




4506 


36364 


4150 


37979 


39 


22 


6088 


30588 


5665 


31948 


5260 


33366 


4871 


34845 


4500 


36390 


4144 


38006 


38 


TK 
*o 


6080 


30610 


5658 


31971 


5253 


33390 


4865 


34870 


4493 


39417 


4138 


38034 


37 


24 


6073 


30632 


5651 


31994 


5247 


33414 


4859 


34896 


4487 


36443 


4132 


38061 


36 


25 


6066 


30655 


5644 


32018 


$240 


33438 


4852 


34921 


4481 


36469 


4127 


38089 


35 


26 


6059 


30677 


5638 


32041 


5233 


33462 


4846 


34946 


AA1K 

4475 


36496 


4121 


38117 


34 


27 


6052 


30699 


5631 


32064 


5227 


33487 


4840 


34971 


4469 


36522 


4115 


38144 


33 


28 


6045 


30721 


5624 


32087 


5220 


33511 


4833 


34997 


4463 


36549 


4109 


38172 


32 


29 


6037 


30744 


5617 


32110 


5214 


33535 


4827 


35022 


4457 


36575 


4103 


3820C 


31 


30 


6030 


30766 


5610 


32134 


5207 


33559 


4821 


35047 


4451 


36602 


4098 


38227 


30 


31 


6023 


on too 
30 788 


5603 


32157 


5200 


33584 


4815 


35073 


4445 


36628 


4092 


38255 


29 


32 


6016 


30811 


5596 


32180 


5194 


33608 


4808 


35098 


4439 


36655 


4086 


38283 


28 


33 


6009 


30833 


5590 


32204 


5187 


33632 


4802 


35123 


4433 


36681 


4080 


38311 


27 


34 


6002 


30856 


5583 


32227 


5181 


33657 


4796 


35149 


4427 


36708 


4075 


38338 


26 


35 


5995 


30878 


5575 


32250 


5174 


33681 


4789 


35174 


4421 


36734 


4069 


38366 


25 


36 


5987 


30900 


5569 


32274 


5168 


33705 


4783 


_____ 
35200 


4415 


36761 


4063 


38394 


24 


37 


5980 


30923 


5562 


32297 


5161 


33730 


4777 


35225 


4409 


36787 


4057 


38422 


23 


38 


5973 


30945 


5555 


32320 


5155 


33754 


4771 


35251 


4403 


36814 


4052 


38450 


22 


39 


5966 


30968 


5549 


32344 


5148 


33779 


4764 


35276 


4397 


36841 


4046 


38478 


21 


40 


5959 


30990 


5542 


32367 


5142 


33803 


4768 


35302 


4391 


36867 


4040 


38506 


20 


41 


5952 


31013 


5535 


32391 


5135 


33827 


4752 


35327 


4385 


36894 


4035 


38533 


19 


42 


5945 


31035 


5528 


32414 


5128 


33852 


4746 


35363 


4379 


36921 


4029 


38561 


18 


43 


5938 


31058 


5521 


32438 


5122 


33876 


4739 


35378 


4373 


36948 


4023 


38589 


17 


44 


5931 


31080 


5515 


32461 


5115 


39901 


4733 


35404 


4367 


36974 


4017 


38617 


ift 


45 


5924 


31103 


5508 


32484 


5109 


33925 


4727 


35429 


4361 


37001 


4012 


38645 


15 


46 


5917 


31125 


5501 


32508 


5102 


33950 


4721 


35455 


4355 


37028 


4006 


38674 


14 


47 


5909 


31148 


5494 


32532 


5096 


33974 


4714 


35481 


4349 


37055 


4000 


38702 


lo 


48 


5902 


31170 


5487 


32555 


5089 


33999 


4708 


35506 


4343 


37081 


3995 


38730 


19 


49 


5895 


31193 


5481 


32579 


5083 


34024 


4702 


35532 


4337 


37108 


3989 


38758 


1 1 
1 1 


50 


5888 


31216 


5474 


32602 


5076 


34048 


4696 


35558 


4332 


37135 


3983 


38786 


10 


51 


5881 


31238 


5467 


32625 


5070 


34073 


4690 


35583 


4326 


37162 


3978 


38814 


9 


52 


5874 


31261 


5460 


32649 


5064 


34097 


4683 


35609 


| 4320 


37189 


3972 


38842 


8 


53 


5867 


31284 


5454 


32673 


5057 


34122 


4677 


35635 


4314 


37216 


3966 


38871 


7 


54 


5860 


31306 


5447 


32697 


5051 


34147 


4671 


35661 


4308 


37243 


3961 


38899 


6 


55 


5853 


31329 


5440 


32720 


5044 


34172 


4665 


35686 


4302 


37270 


3955 


38927 


5 


56 


5846 


31352 


5433 


32744 


5038 


34196 


4659 


35712 


4296 


37297 


3949 


38955 


4 


57 


5839 


31375 


5427 


32768 


5031 


34221 


4652 


35738 


4290 


37324 


3944 


38984 


3 


58 


5832 


31397 


5420 


32792 


5025 


34246 


4646 


35764 


4284 


37351 


3938 


39012 


2 


59 


5825 


31420 


5413 


32815 


5018 


34270 


4640 


35790 


4278 


37378 


3933 


39040 


1 


60 


5818 


31443 


5406 


32839 


5012 


34295 


4634 


35816 


4272 


37405 


3927 


39069 


0 


j / 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


/ 


119°00' 


118 o 00' 


117°00' 


116°00' 




114°00' 
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Table LI. — Ageton table for meridian determinations — Continued 

Always take "Z" from bottom of table, except when "K" is same name and 
greater than latitude, in which case take "Z" from top of table 





66 o 0C 


67 < W 


68°00' 


69°00' 


70°00' 


71°00' 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


0 


3927 


39069 


3597 


40812 


3283 


42642 


2985 


44567 


2701 


46595 


2433 


48736 


60 


1 




OQAQ7 






9970 


A0R7A 

t ±£X)t 1 






OAQ7 


4£AQn 


oa on 


4C770 
4o/ / Z 


59 


2 


3916 


39125 


3587 


40872 


3273 


42705 


2975 


44633 


2692 


46664 


2424 


48809 


58 


3 


3910 


39154 


3581 


40902 


3268 


42736 


2970 


44666 


2688 


46699 


2420 


48846 


57 


4 


3904 


39182 


3576 


40931 


3263 


42768 


2965 


44699 


2683 


46734 


1 2416 


48883 


56 


5 


3899 


39211 


3571 


40961 


3258 


42799 


2961 


44732 


2678 


46769 


2411 


48920 


55 


6 


OftQQ 
oouo 


OQOOQ 

6v£6v 


owe 
OOOO 


4AQQ1 




4ZS3U 




44/00 


ZD/4 


ARQfiA 

40OU4 




4*syo/ 


54 


7 


3888 


39268 


3560 


41021 


3248 


42862 


2951 


44798 


2669 


46839 


2403 


48993 


53 


8 


3882 


39296 


3555 


41051 


3243 


42893 


2946 


44831 


2665 


46873 


2398 


49030 


52 


9 


3876 


39325 


3549 


41081 


3237 


42925 


2941 


44864 


2660 


46908 


2394 


49067 


51 


10 


3871 


39353 


3544 


41111 


3233 


42956 


2936 


44898 


2656 


46943 


2390 


49104 


50 


11 


OODO 






41I4I 


Q007 
6ZZ4 






AAQQt 


2651 


4Dy7o 




AM At 

4yi4i 


49 


12 


3860 


39411 


3533 


41171 


3222 


43020 


2927 


44964 


2646 


47014 


2381 


49179 


48 


13 


3854 


39439 


3528 


41201 


3217 


43051 


2922 


44997 


2642 


47049 


2377 


49216 


47 


14 


3849 


39468 


3523 


41231 


3212 


43083 


2917 


45031 


2637 


47084 


2372 


49253 


46 


15 


3843 


39497 


3517 


41261 


3207 


43114 


2913 


45064 


2633 


47119 


2368 


49290 


45 


16 


QQOO 
OOOO 


9QKOK 


OKI O 


>M OOI 


QO AO 


4ol4u 




40UV7 


2628 


47154 


ZOD4 


49327 


44 


17 


3832 


39554 


3507 


41322 


3197 


43178 


2903 


45131 


2624 


47189 


2360 


49365 


43 


18 


3826 


39583 


3502 


41352 


3192 


43210 


2898 


45164 


2619 


47225 


2355 


49402 


42 


19 


3821 


39612 


3496 


41382 


3187 


43241 


2893 


45198 


2615 


47260 


2351 


49439 


41 


20 


3815 


39641 


3491 


41412 


3182 


43273 


2889 


45231 


2610 


47295 


2347 


49477 


40 


21 


oolU 




O4o0 


ATAA*) 

4144o 


Ol// 


4ooUO 






2606 


47331 




49514 


39 


22 


3804 


39698 


3480 


41473 


3172 


43337 


2879 


45298 


2601 


47366 


2338 


49551 


38 


23 


3799 


39727 


3475 


41503 


3167 


43369 


2874 


45332 


2597 


47402 


2334 


49589 


37 


24 


3793 


39756 


3470 


41533 


3162 


43400 


2870 


45365 


2592 


47437 


2330 


49626 


36 


25 


3788 


39785 


3465 


41564 


3157 


43432 


2865 


45399 


2588 


47472 


■ 2325 


49664 


35 


26 


OtoZ 


«5yol4 


QA KQ 

o4oy 


A 1 KCIA 

4ioy4 


oioZ 


AHAdA 

4o404 




404OO 


2583 


47508 


2321 


49702 


34 


27 


3777 


39843 


3454 


41625 


3147 


43496 


2855 


45466 


2579 


47544 


2317 


49739 


33 


28 


3771 


39872 


3449 


41655 


3142 


43528 


2851 


45500 


2574 


47579 


2313 


49777 


32 


29 


3766 


39901 


3444 


41685 


3137 


43560 


2846 


45534 


2570 


47615 


2309 


49815 




30 


3760 


39930 


3438 


41716 


3132 


43592 


2841 


45567 


2565 


47650 


2304 


49852 


30 


31 


O/DD 


OVVOi) 


0400 


At *7ylA 

41/40 


Q1 0*7 
OlZ/ 


43624 


OOQA 
Z00O 


A KRf\1 

400U1 


2561 


47686 


2300 


49890 


29 


32 


3749 


39988 


3428 


41777 


3122 


43657 


2832 


45635 


2556 


47722 


2296 


49928 


28 


33 


3744 


40017 


3423 


41808 


3117 


43689 


2827 


45669 


2552 


47758 


2292 


49966 


27 


34 


3738 


40046 


3418 


41838 


3112 


43721 


2822 


45703 


2547 


47793 


2287 


50004 


9fi 


35 


3733 


40076 


3412 


41869 


3107 


43753 


2818 


45737 


2543 


47829 


2283 


50042 


25 


36 


Si £1 


40105 


3407 


41899 


3102 


43785 


oqi 0 


45771 


2539 


47865 


2279 


50080 


24 


37 


3722 


40134 


3402 


41930 


3097 


43818 


2808 


45805 


2534 


47901 


2275 


50117 


23 


38 


3716 


40163 


3397 


41961 


3092 


43850 


2804 


45839 


2530 


47937 


2271 


50156 


22 


39 


3711 


40192 


3391 


41991 


3088 


43882 


2799 


45873 


2525 


47973 


2266 


50194 


01 


40 


3705 


40222 


3386 


42022 


3083 


43914 


2794 


45907 


2521 


48009 


2262 


50232 


20 


41 


o/UU 


40251 


QQQ1 

oool 


42053 


0U/0 


43947 


4tOV 


45941 


2516 


48045 


2258 


50270 


19 


42 


3695 


40280 


3376 


42084 


3073 


43979 


2785 


45975 


2512 


48081 


2254 


50308 


18 


43 


3689 


40310 


3371 


42115 


3068 


44012 


2780 


46009 


2507 


48117 


2250 


50346 


17 


44 


3684 


40339 


3366 


42145 


3063 


44044 


2775 


46043 


2503 


48153 


2246 


50385 


ID 


45 


3678 


40368 


3360 


42176 


3058 


44077 


2771 


46078 


| 2499 


48189 


2241 


50423 


15 


46 


3673 


40398 


3355 


42207 


3053 


44109 


2766 


46112 


2494 


48226 


2237 


50461 


14 


47 


3667 


40427 


3350 


42238 


3048 


44142 


2761 


46146 


2490 


48262 


2233 


50499 


13 


48 


3662 


40457 


3345 


42269 


3043 


44174 


2757 


46181 


2485 


48298 


2229 


50538 


12 


49 


3657 


40486 


3340 


42300 


3038 


44207 


2752 


46215 


2481 


48334 


2225 


50576 


11 


50 


3651 


40516 


3335 


42331 


3033 


44239 


2748 


46249 


2477 


48371 


2221 


50615 


10 


51 


3646 


40545 


3329 


42362 


3029 


44272 


2743 


46284 


2472 


48407 


2216 


60653 


9 


52 


3640 


40575 


3324 


42393 


3024 


44305 


2738 


46318 


2468 


48443 


2212 


50692 


8 


53 


3635 


40604 


3319 


42424 


3019 


44337 


2734 


46353 


2463 


48480 


2208 


50730 


7 


54 


3630 


40634 


3314 


42455 


3014 


44370 


2729 


46387 


2459 


48516 


2204 


50769 


6 


DO 


3624 


40664 


3309 


42486 


3009 


44403 


2724 


46422 


2455 


48553 


2200 


50808 


5 


56 


3619 


40693 


3304 


42518 


3004 


44436 


2720 


46456 


2450 


48589 


2196 


50846 


4 


57 


3613 


40723 


3299 


42549 


2999 


44468 


2715 


46491 


2446 


48626 


| 2192 


50885 


3 


58 


3608 


40753 


3294 


42580 


2994 


44501 


2711 


46525 


2442 


48662 


2188 


50924 


2 


59 


3603 


40782 


3289 


42611 


2990 


44534 


2706 


46560 


2437 


48699 


2183 


50963 


1 


60 


3597 


40812 


3283 


42642 


2985 


44567 


2701 


46595 


2433 


48736 


2179 


51002 


0 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


/ 


113°00' 


112°00' 


in°oo' 


110°00' 


109°00' 
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Table LI. — Ageton table for meridian determinations — Continued 
When LHA (E or W) is greater than 90°, take "K" from bottom of table 





72°00' 


73 o 0C 


74°00 / 


75°0C 


76°0C 


77°00' 


I 


A 

A 




A 


i> 


A 

A 


J5 


A 

A 


i> 


A 


B 


A 


B 




o 


2179 


51002 


1940 


53406 


1716 


55966 


1506 


58700 


1310 


61632 


1128 


64791 


60 


1 


2175 


51041 


1936 


53448 


1712 


56010 


1502 


58748 


1306 


61683 


1125 


64846 


59 


2 


2171 


51080 


1933 


53489 


1709 


56054 


1499 


58795 


1303 


61734 


1122 


64901 


58 


3 


91fv7 
4lU/ 


M 1 1Q 


1Q9Q 


DO OCX 


l/UO 


OOUW 


14V0 


KflQ49 
0504^ 


i it\f\ 
loUU 


01 /oO 


1119 


64956 


57 


4 


2163 


51158 


1925 


53572 


1701 


56143 


1492 


58889 


1297 


61836 


1116 


65011 


56 


6 


2159 


51197 


1921 


53614 


1698 


56187 


1489 


58937 


1294 


61887 


1113 


65066 


55 


6 


2155 


51236 


1917 


53655 


1694 


56231 


1485 


58984 


1291 


61938 


1110 


65121 


54 


7 


2151 


51275 


1913 


53697 


1691 


56276 


1482 


59032 


1288 


61989 


1107 


65176 


53 


8 


91 A7 


Olol? 


lyiu 


<\?17^R 
OOiOO 


1 AQ*7 

loo/ 


OOoZV 


1 Alfk 
14/V 


ovu/v 


1 OQA 
1^94 


0ZU4U 


1104 


65231 


52 


9 


2143 


51353 


1906 


53780 


1683 


56365 


1475 


59127 


1281 


62091 


1101 


65287 


51 


10 


2138 


51392 


1902 


53822 


1680 


56409 


1472 


59175 


1278 


62142 


1099 


65342 


50 


11 


2134 


51432 


1898 


53864 


1676 


56454 


1469 


59222 


1275 


62194 


1096 


65398 


49 


12 


2130 


51471 


1894 


53905 


1673 


56498 


1465 


59270 


1272 


62245 


1093 


65453 


48 


13 


019A 


&i no 

OIOIU 


icon 


ooV'xi 


loov 


56543 


1401 


59318 


1 OAO 




1090 


65509 


47 


14 


2122 


51550 


1887 


53989 


1665 


56588 


1459 


59366 


1266 


62348 


1087 


65564 


46 


15 


2118 


51589 


1883 


54031 


1662 


56632 


1455 


59414 


1263 


62400 


1084 


65620 


45 


16 


2114 


51629 


1879 


54073 


1658 


56677 


1452 


59462 


1260 


62451 


1081 


65676 


44 


17 


2110 


51668 


1875 


54115 


1655 


56722 


1449 


59510 


1257 


62503 


1079 


65732 


43 


18 


*1U0 


OX /UO 


lo/l 


ha"\ 17 


1 AK1 

1001 


56767 


1 AAK 
1440 


59558 


1 OKO 

lZOo 


o^ooo 


1076 


65788 


42 


19 


2102 


51747 


1868 


54199 


1648 


56812 


1442 


59606 


1250 


62607 


1073 


65844 


41 


20 


2098 


51787 


1864 


54242 


1644 


56857 


1439 


59654 


1247 


62659 


1070 


65900 


40 


21 


2094 


51827 


1860 


54284 


1641 


56902 


1435 


59703 


1244 


62711 


1067 


65957 


39 


22 


2090 


51867 


1856 


54326 


1637 


56947 


1432 


59751 


1241 


62763 


1064 


66013 


38 


23 


9hqa 








1 (to A 


ooyyz 


i49a 

i4*y 


59800 


1 9QQ 
I Zoo 


A9Q1 K 
0*010 


1061 


bouoy 


37 


24 


2082 


51946 


1849 


54411 


1630 


57038 


1425 


59848 


1235 


62867 


1059 


66126 


36 


25 


2078 


51986 


1845 


54453 


1627 


57083 


1422 


59896 


1232 


62919 


1056 


66182 


35 


26 


2074 


52026 


1841 


54496 


1623 


57128 


1419 


59945 


1229 


62971 


1053 


66239 


34 


27 


2070 


52066 


1837 


54538 


1619 


57174 


1416 


59994 


1226 


63024 


1050 


66296 


33 


28 


9AAA 
ZUOO 


RQlAA 


l0«S4 


0*OOl 


1 A1 A 

1010 




1 A 1 O 

14U 






63076 


1047 


66352 


32 


29 


2062 


52146 


1830 


54623 


1612 


57265 


1409 


60091 


1220 


63129 


1045 


66409 


31 


30 


2058 


52186 


1826 


54666 


1609 


57310 


1406 


60140 


1217 


63181 


1042 


66466 


30 


31 


2054 


52226 


1823 


54708 


1605 


57356 


1403 


60189 


1214 


63234 


1039 


66523 


29 


32 


2050 


52266 


1819 


54751 


1602 


57401 


1399 


60238 


1211 


63287 


1036 


66580 


28 


33 






1Q1 C 

1810 




1 KQfi 
lOVO 


0/44/ 


loVO 


OU^o7 


1208 


63340 


1033 


60000 


27 


34 


2042 


52346 


1811 


54837 


1595 


57493 


1393 


60336 


1205 


63392 


1031 


66695 


26 


35 


2038 


52387 


1808 


54880 


1591 


57538 


1390 


60385 


1202 


63445 


1028 


66752 


25 


36 


2034 


52427 


1804 


54922 


1588 


57584 


1386 


60434 


1199 


63498 


1025 


66810 


24 


37 


2030 


52467 


1800 


54965 


1584 


57630 


1383 


60483 


1196 


63551 


1022 


66867 


23 


38 


2026 




1796 


oouue 


1581 


07070 


1380 


60538 


1193 


63606 


1020 


66925 


22 


39 


2022 


52548 


1793 


55051 


1578 


57722 


1377 


60582 


1190 


63658 


1017 


66982 


21 


40 


2018 


52588 


1789 


55095 


1574 


57768 


1373 


60631 


1187 


63711 


1014 


67040 


20 


41 


2014 


52629 


1785 


55138 


1571 


57814 


1370 


60681 


1184 


63764 


1011 


67098 


19 


42 


2010 


52670 


1782 


55181 


1567 


57860 


1367 


60730 


1181 


63818 


1008 


67156 


18 


43 


2007 


52710 


1778 


55224 


1564 


57907 


1364 


60780 


1178 


63871 


1006 


67214 


17 


44 


2003 


52751 


1774 


55267 


1560 


57953 


1360 


60830 


1175 


63925 


1003 


67272 


16 


45 


1999 


52791 


1771 


55311 


1557 


57999 


1357 


60879 


1172 


63978 


1000 


67330 


15 


46 


1995 


52832 


1767 


55354 


1553 


58046 


1354 


60929 


1169 


64032 


997 


67388 


14 


47 


1991 


52873 


1763 


55397 


1550 


58092 


1351 


60979 


1166 


64086 


995 


67447 


13 


48 


1987 


52914 


1760 


55441 


1546 


58138 


1348 


61029 


1163 


64140 


992 


67505 


12 


49 


1983 


52954 


1756 


55484 


1543 


58185 


1344 


61079 


1160 


64194 


989 


67. K 63 


U 


50 


1979 


52995 


1752 


55528 


1540 


58232 


1341 


61129 


1157 


64248 


987 


67622 


10 


51 


1975 


53036 


1749 


55572 


1536 


58278 


1338 


61179 


1154 


64302 


984 


67681 


9 


52 


1971 


53077 


1745 


55615 


1533 


58325 


1335 


61229 


1151 


64356 


981 


67739 


8 


53 


1967 


53118 


1741 


55659 


1529 


58372 


1332 


61279 


1148 


64410 


978 


67798 


7 


54 


1964 


53159 


1738 


55703 


1526 


58418 


1329 


61330 


1145 


64464 


976 


67857 


6 


55 


1960 


53200 


1734 


55746 


1523 


58465 


1325 


61380 


1142 


64518 


973 


67916 


5 


56 


1956 


53241 


1730 


55790 


1519 


58512 


1322 


61430 


1139 


64573 


970 


67975 


4 


57 


1952 


53283 


1727 


55834 


1516 


58559 


1319 


61481 


1136 


64627 


968 


68034 


3 


58 


1948 


53324 


1723 


55878 


1512 


58606 


1316 


61531 


1133 


64682 


965 


68093 


2 


59 


1944 


53365 


1719 


55922 


1509 


58653 


1313 


61582 


1130 


64736 


962 


68153 


1 


60 


1940 


53406 


1716 


55966 


1506 


.58700 


1310 


61632 


1128 


64791 


960 


68212 


0 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 
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78°00' 


79°00' 


80°00' 


81°00' 


82°00' 


83°00' 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 




0 


960 


68212 


805 


71940 


665 


76033 


538 


80567 


425 


85644 


325 


91411 


60 


1 


957 


68272 


803 


72005 


663 


76105 


536 


80647 


423 


85734 


323 


91514 


59 


2 


954 


68331 


800 


72070 


660 


76176 


534 


80727 


421 


85825 


322 


91617 


58 


3 


951 


68391 


798 


72136 


658 


76248 


532 


80807 


419 


85915 


320 


91720 


57 


4 


949 


68450 


796 


72201 


656 


76320 


530 


80887 


418 


86006 


319 


91824 


56 


5 


946 


68510 


793 


72266 


654 


76393 


528 


80967 


416 


86096 


317 


91928 


55 


6 


943 


68570 


791 


72332 


652 


76465 


526 


81048 


414 


86187 


316 


92032 


54 


7 


941 


68630 


788 


72397 


649 


76537 


524 


81129 


412 


86278 


314 


92137 


53 


8 


938 


68690 


786 


72463 


647 


76610 


522 


81210 


411 


86370 


313 


92242 


52 


9 


935 


68750 


783 


72529 


645 


76683 


520 


81291 


409 


86461 


311 


92347 


51 


10 


933 


68811 


781 


72595 


643 


76756 


518 


81372 


407 


86553 


310 


92452 


50 


11 


930 


68871 


779 


72661 


641 


76828 


516 


81453 


405 


86645 


308 


92558 


49 


12 


928 


68931 


776 


72727 


638 


76902 


514 


81535 


404 


86737 


307 


92663 


48 


13 


925 


68992 


774 


72794 


636 


76975 


512 


81617 


402 


86829 


305 


92769 


47 


14 


922 


69053 


771 


72860 


634 


77048 


510 


81698 


400 


86922 


304 


92876 


46 


15 


920 


69113 


769 


72926 


632 


77122 


508 


81780 


399 


87015 


302 


92982 


45 


16 


917 


69174 


767 


72993 


630 


77195 


506 


81863 


397 


87107 


301 


93089 


44 


17 


914 


69235 


764 


73060 


627 


77269 


504 


81945 


395 


87201 


299 


93196 


43 


18 


912 


69296 


762 


73127 


625 


77343 


503 


82027 


393 


87294 


298 


93304 


42 


19 


909 


69357 


759 


73193 


623 


77417 


501 


82110 


392 


87387 


296 


93411 


41 


20 


907 


69418 


757 


73260 


621 


77491 


499 


82193 


390 


87481 


295 


93519 


40 


21 


904 


69479 


755 


73328 


619 


77565 


497 


82276 


388 


87575 


293 


93628 


39 


22 


901 


69541 


752 


73395 


617 


77639 


495 


82359 


387 


87669 


292 


93736 


38 


23 


899 


69602 


750 


73462 


615 


77714 


493 


82442 


385 


87764 


290 


93845 


37 


24 


896 


69664 


747 


73530 


612 


77788 


491 


82526 


383 


87858 


289 


93954 


36 


25 


894 


69725 


745 


73597 


610 


77863 


489 


82609 


381 


87953 


287 


94063 


35 


26 


891 


69787 


743 


73665 


608 


77938 


487 


82693 


380 


88048 


286 


94173 


34 


27 


888 


69849 


740 


73733 


606 


78013 


485 


82777 


378 


88143 


284 


94283 


33 


28 


886 


69910 


738 


73801 


604 


78088 


483 


82861 


376 


88239 


283 


94393 


32 


29 


883 


69972 


736 


73869 


602 


78164 


482 


82945 


375 


88334 


281 


94503 


31 


30 


881 


70034 


733 


73937 


600 


78239 


480 


83030 


373 


88430 


280 


94614 


30 


31 


878 


70097 


731 


74005 


598 


78315 


478 


83114 


371 


88526 


279 


94725 


29 


32 


876 


70159 


729 


74073 


595 


78390 


476 


83199 


370 


88623 


277 


94836 


28 


33 


873 


70221 


726 


74142 


593 


78466 


474 


83284 


uOO 


88719 


276 


94948 


27 


34 


870 


70284 


724 


74210 


591 


78542 


472 


83369 


366 


88816 


274 


95060 


26 


35 


868 


70346 


722 


74279 


589 


78618 


470 


83455 


365 


88913 


273 


95172 


25 


36 


865 


70409 


719 


74348 


587 


78694 


468 


83540 


363 


89010 


271 


95285 


24 


37 


863 


70471 


717 


74417 


585 


78771 


467 


83626 


362 


89107 


270 


95397 


23 


38 


860 


70534 


715 


74486 


583 


78847 


465 


83711 


360 


89205 


269 


95510 


22 


39 


858 


70597 


712 


74555 


581 


78924 


463 


83797 


358 


89303 


267 


95624 


21 


40 


855 


70660 


710 


74624 


579 


79001 


461 


83884 


357 


89401 


266 


95737 


20 


41 


853 


70723 


708 


74693 


577 


79078 


459 


83970 


355 


89499 


264 


95851 


19 


42 


850 


70786 


706 


74763 


575 


79155 


457 


84056 


353 


89597 


263 


95966 


18 


43 


848 


70850 


703 


74832 


573 


79232 


455 


84143 


352 


00\Jv\> 


262 


96080 


17 


44 


845 


70913 


701 


74902 


570 


79309 


454 


84230 


350 


89795 


260 


96195 


16 


45 


843 


70976 


699 


74972 


568 


79387 


452 


84317 


349 


89894 


259 


96310 


15 


46 


840 


71040 


696 


75042 


566 


79465 


450 


84404 


347 


89994 


257 


96426 


14 


47 


838 


71104 


694 


75112 


564 


79542 


448 


84492 


345 


90093 


256 


96542 


13 


48 


835 


71167 


692 


75182 


562 


79620 


446 


84579 


344 


90193 


255 


96658 


12 


49 


833 


71231 


690 


75252 


560 


79698 


444 


84667 


342 


90293 


253 


96774 


11 


50 


830 


71295 


687 


75322 


558 


79777 


443 


84755 


341 


90394 


! 252 


96891 


10 


51 


828 


71359 


685 


75393 


556 


79855 


441 


84843 


339 


90494 


251 


97008 


9 


52 


825 


71423 


683 


75464 


554 


79933 


439 


84931 


337 


90595 


249 


97126 


8 


53 


823 


71488 


680 


75534 


552 


80012 


437 


85020 


336 


90696 


248 


97243 


7 


54 


820 


71552 


678 


75605 


550 


80091 


435 


85100 


334 


90798 


247 


97361 


6 


55 


818 


71616 


676 


75676 


548 


80170 


434 


85197 


333 


90899 


245 


97480 


5 


56 


815 


71681 


674 


75747 


546 


80249 


432 


85286 


331 


91001 


244 


97598 


4 


57 


813 


71746 


672 


75819 


544 


80328 


430 


85376 


330 


91103 


243 


97717 


3 


58 


810 


71810 


669 


75890 


542 


80407 


428 


85465 


328 


91205 


241 


97837 


2 


59 


808 


71875 


667 


75961 


540 


80487 


426 


85555 


326 


91308 


240 


97957 


1 


60 


805 


71940 


665 


76033 


538 


80567 


425 


85644 


325 


91411 


239 


98076 


0 




A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


A 


B 


/ 
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Table LI. — Ageton table for meridian determinations — Continued 
When LHA (E or W) is greater than 90°, take "K" from bottom of table 





! 84°00' 


85°00' 


86°00' 


87°00' 


88°00' 


89°00' 






B 


A 


B 


A 


B 




B 




B 






0 


238.6 


98076 


165.6 


105970 


105.9 


115641 


59.6 


128120 


26.5 


145718 


6.6 


175814 




60 


1 


237.2 


98197 


164.5 


106115 


105.0 


115823 


58.9 


128362 


26.0 


146081 


6.4 


176544 


59 


2 


235. 9 


98318 


163.4 


106260 


104. 2 


116004 


58. 2 


128605 


25. 6 


146448 


6. 2 


177287 


58 


3 


234. 6 


98439 


162! 3 


106406 


103! 3 


116187 


57. 6 


128849 


25! 2 


146817 


6. 0 


178042 


57 


4 


233* 3 


98560 


16l! 2 


106552 


102.4 


116370 


56! 9 


129095 


24! 7 


147190 


5. 8 


178810 


56 


5 


232! 0 


98682 


I60! 1 


106698 


lOl! 6 


116554 


56. 3 


129342 


24. 3 


147566 


5! 6 


179593 


55 


6 


230.7 


98804 


159.0 


106846 


100.7 


116739 


55.7 


129591 


23.9 


147945 


5.4 


180390 


54 


7 


229. 4 


98926 


157. 9 


106993 


99. 8 


116925 


55. 0 


129841 


23. 5 


148327 


5. 2 


181201 


53 


8 


228! 1 


99049 


156! 9 


107141 


99. 0 


117112 


54! 4 


1300Q3 


23! 1 


148713 


5!o 


182029 


52 


9 


226. 8 


99172 


155! 8 


107290 


gg! 1 


117299 


53! 7 


130346 


22! 6 


149103 


4! 8 


182872 


51 


10 


225! 5 


99296 


154! 7 


107439 


97! 3 


117487 


53! 1 


I30fi00 


22! 2 


149495 


4! 6 


183732 


50 


11 


224.2 


99419 


153.6 


107589 


96.4 


117676 


52.5 


130856 


21.8 


149892 


4.4 


184609 


49 


12 


222. 9 


99544 


152. 6 


107739 


95. 6 


117866 


51. 9 


131114 


21. 4 


150292 


4. 2 


185505 


48 


13 


22l! 6 


99668 


15l! 5 


107890 


94! 7 


118056 


51. 3 


131373 


21! 0 


150696 


4. 1 


186419 


47 


14 


22o! 3 


99793 


150. 5 


108041 


93! 9 


118248 


50! 7 


131633 


2o! 6 


151104 


3! 9 


187353 


46 


15 


219! 1 


99918 


149. 4 


108193 


93! 1 


118440 


5o!o 


131896 


2o! 3 


151515 


3. 7 


188307 


45 


16 


217.8 


100044 


148.4 


106345 


92.3 


118633 


49.4 


132159 


19.9 


151931 


3.6 


189283 


44 


17 


216. 5 


100170 


147. 3 


108498 


91. 4 


118827 


48. 8 


132425 


19. 6 


152350 


3.4 


199082 


43 


18 


215. 3 


100296 


146! 3 


108651 


go! 6 


119022 


4s! 2 


132692 


19! 1 


152774 


3! 2 


191303 


42 


19 


214. 0 


100423 


145! 2 


108805 


89! 8 


119218 


47! 6 


132961 


18! 7 


153201 


3.* 1 


192350 


41 


20 


212! 8 


100550 


144! 2 


108960 


89! 0 


119415 


47! 1 


133231 


18! 4 


153633 


2! 9 


193522 


40 


21 


211.5 


100678 


143.2 


109115 


88.2 


119612 


46.5 


133503 


18.0 


154070 


2.8 


194522 


39 


22 


210. 3 


100806 


142. 2 


109270 


87.4 


119811 


45. 9 


133777 


17. 6 


154511 


2. 7 


195650 


38 


23 


209. 0 


100934 


I4l! 1 


109426 


86! 6 


120010 


45! 3 


134052 


17! 3 


154Q56 


2! 5 


196808 


37 


24 


207! 8 


101063 


140. 1 


109583 


85.8 


120211 


44! 7 


134330 


16! 9 


155406 


2! 4 


197998 

X Cr f U 170 


36 


25 


206! 5 


101192 


139. 1 


109740 


85! 0 


120412 


44! 2 


134609 


16! 6 


155861 


2! 3 


199221 


35 


26 


205.3 


101321 


138.1 


109898 


84.2 


120614 


43.6 


134890 


16.2 


156320 


2.1 


200480 


34 


27 


204. 1 


101451 


137. 1 


110057 


83. 4 


120817 


43. 0 


135173 


15.9 


156784 


2.0 


201777 


33 


28 


202! 8 


101581 


136! 1 


110216 


82. 6 


121021 


42! 5 


135457 


15! 6 


157254 


l! 9 


203113 


32 


29 


20l! 6 


101712 


135! 1 


110375 


8l! 9 


121226 


4l! 9 


135744 


15. 2 


157728 


l! 8 


204492 


31 


30 


200. 4 


101843 


134! 1 


110536 


8l! 1 


121432 


4l! 4 


136032 


14! 9 


158208 


l! 7 


205916 


30 


31 


199.2 


101974 


133.1 


110696 


80.3 


121639 


40.8 


136322 


14.6 


158693 


1.5 


207388 


29 


32 


198. 0 


102106 


132. 1 


110858 


79. 5 


121848 


40. 3 




14. 2 


159184 


1.4 


208912 


28 


33 


196! 8 


102238 


131. 1 


111020 


78. 8 


122057 


39! 7 


136909 


13! 9 


159680 


1.3 


210491 


27 


34 


195! 6 


102371 


130! 1 


111183 


78! 0 


122267 


39! 2 


137205 


13! 6 


160182 


l! 2 


212130 


26 


35 


194. 4 


102504 


129! 2 


111346 


77! 3 


122478 


38! 6 


137503 


13. 3 


160690 


l! 1 


213834 


25 


36 


193.2 


102637 


128.2 


111510 


76.5 


122690 


38.1 


137804 


13.0 


161204 


1.1 


215607 


24 


37 


192. 0 


102771 


127. 2 


111674 


75. 8 


122903 


37. 6 


138106 


12. 7 


161724 


1.0 


217455 


23 


38 


190. 8 




126! 2 


111839 


75! 0 


123117 


37! 1 


138411 


12! 4 


162250 


0.9 


219385 


22 


39 


189. 6 


103040 


125 . 3 


112005 


74! 3 


123332 


36! 5 


138718 


12! 1 


162783 


o!8 


221406 


21 


40 


188! 4 


103175 


124! 3 


112171 


73. 5 


123549 


36! 0 


139027 


ll! 8 


163322 


0! 7 


223525 


20 


41 


187.2 


103311 


123.4 


112338 


72.8 


123766 


35.5 


139338 


11.5 


163868 


0.7 


225752 


19 


42 


186. 1 


103447 


122. 4 


112506 


72. 1 


123985 


35. 0 


139651 


11. 2 


164422 


0.6 


228100 


18 


43 


184! 9 


103583 


12l! 5 


112674 


71. 3 


124204 


34. 5 


139967 


16! 9 


164982 


0! 5 


230583 


17 


44 


183. 7 


103720 


12o! 5 


112843 


70. 6 


124425 


34. 0 


140285 


lo! 6 


165550 


0! 5 


233215 


16 


45 


182. 6 


103857 


119! 6 


113013 


69. 9 


124647 


33. 5 


140605 


10. 3 


166125 


0! 4 


236018 


15 


46 


101. * 




118. 7 


113183 


69. 2 


124870 


33 0 


140928 


10 1 


166708 


0. 4 


239015 


14 


47 


180.3 


104133 


117.7 


113354 


68! 5 


125094 


32! 5 


141253 


9! 8 


167298 


0.3 


242233 


13 


48 


179.1 


104272 


116.8 


113526 


67.8 


125320 


32.0 


141581 


9.5 


167897 


0.3 


245709 


12 


49 


178.0 


104411 


115.9 


113699 


67. 1 


125546 


31.5 


141911 


9.3 


168505 


0.2 


249488 


11 


50 


176.8 


104550 


114.9 


113872 


66.4 


125774 


31.1 


142243 


9.0 


169121 


0.2 


253627 


10 


51 


175.7 


104690 


114.0 


114045 


65.7 


126003 


30.6 


142579 


8.7 


169745 


0.1 


258203 


9 


52 


174.5 


104830 


113.1 


114220 


65.0 


126233 


30.1 


142916 


8.5 


170379 


0. 1 


263318 


8 


53 


173. 4 


104971 


112.2 


114395 


64.3 


126465 


29.6 


143257 


8.2 


171023 


0.1 


269118 


7 


54 


172.3 


105113 


111.3 


114571 


63.6 


126697 


29.2 


143600 


8.0 


171676 


0.1 


275812 


6 


55 


171.1 


105254 


110.4 


114747 


62.9 


126931 


28.7 


143946 


7.8 


172339 


0.0 


283304 


5 


56 


170.0 


105397 


109.5 


114925 


62.2 


127166 


28.3 


144295 


7.5 


173012 


0.0 


293421 


4 


57 


168.9 


105539 


108.6 


115103 


61.6 


127403 


27.8 


144646 


7.3 


173696 


0.0 


305915 


3 


58 


167.8 


105683 


107.7 


115282 


60.9 


127640 


27.4 


145000 


7.1 


174391 


0.0 


323524 


2 


59 


166.7 


105826 


106.8 


115461 


60.2 


127880 


26.9 


145358 


6.8 


175097 


0.0 


353627 


1 


60 


165.6 


105970 


105.9 


115641 


59.6 


128120 


26.5 


145718 


6.6 


175814 


0.0 




0 




A 


B j 


A 


B 


A 


B 


A 


B ; 


A 


B 


A 


B 


1 


95°00' 


94°00 / j 


93°00' 


92°00' 


91°00 / 


90°00' 
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COMMON LOGARITHMS OF CIRCULAR FUNCTIONS 

(Sines, cosines, tangents, and cotangents for every hundredth of a degree of the 

quadrant) 





Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 







— 









100 




01 


6. 24188 


30103 


6.24188 


30103 


3. 75812 


0.00000 


99 




02 


6. 54291 


17609 


6.54291 


17609 


3. 45709 


0.00000 


98 




03 


6. 71900 


12494 


6. 71900 


12494 


3. 28100 


0.00000 


97 




04 


6. 84394 


9691 


6. 84394 


9691 


3. 15606 


0.00000 


96 




05 


6.94085 


7918 


6.94085 


7918 


3. 05915 


0.00000 


95 




06 


7. 02003 


6695 


7.02003 


6695 


2. 97997 


0.00000 


94 




U7 


7 OfiAOfi 


C700 








u. uuuuu 






08 


7. 14497 


5115 


7. 14497 


5115 


2.85503 


0.00000 


92 




09 


7. 19612 


4576 


7. 19612 


4576 


2.80388 


0.00000 


91 




10 


7. 24188 


4139 


7. 24188 


4139 


2. 75812 


0. 03000 


90 




11 


7. 28327 


3779 


7. 28327 


3779 


2. 71673 


0.00000 


89 




12 


7. 32106 


3476 


7. 32106 


3476 


2. 67894 


0.00000 


88 




13 


7. 35582 


3218 


7. 35582 


3219 


2. 64418 


0.00000 


87 




14 


7.38800 


2997 


7. 38801 


2996 


2. 61199 


0.00000 


86 




15 


7. 41797 


2803 


7. 41797 


2803 


2. 58203 


0.00000 


85 




16 


7.44600 


2633 


7.44600 


2633 


2.55400 


0.00000 


84 




17 


/. 4 i £66 










u. uuuuu 


Oo 




18 


7. 49715 


2348 


7. 49715 


2348 


2.50285 


0.00000 


82 




19 


7. 52063 


2228 


7.52063 


2228 


2. 47937 


0 00000 


81 




20 


7. 54291 


2119 


7. 54291 


2119 


2. 45709 


0.00000 


80 




21 


7. 56410 


2020 


7. 56410 


2020 


2. 43590 


0.00000 


79 




22 


7.58430 


1930 


7. 58430 


1931 


2. 41570 


0.00000 


78 




23 


7.60360 


1849 


7.60361 


1848 


2.39639 


0.00000 


77 




24 


7. 62209 


1773 


7. 62209 


1773 


2. 37791 


0.00000 


76 




25 


7. 63982 


1703 


7. 63982 


1703 


2. 36018 


0.00000 


75 




26 


7. 65685 


1639 


7.65685 


1639 


2. 34315 


0.00000 


74 




27 


7 RTi*)A 

7. o7oz4 


1579 




1 CO A 

Look) 




A AAAAA 

u. uuuuu 


76 




28 


7. 68903 


1524 


7.68904 


1524 


2.31096 


9.99999 


72 




29 


7. 70427 


1473 


7. 70428 


1472 


2 29572 


9.99999 


71 




30 


7.71900 


1424 


7. 71900 


1424 


2. 28100 


9. 99999 


70 




31 


7. 73324 


1379 


7. 73324 


1379 


2. 26676 


9.99999 


69 




32 


7. 74703 


1336 


7. 74703 


1337 


2.25297 


9.99999 


68 




33 


7. 76039 


1296 


7.76040 


1296 


2.23960 


9.99999 


67 




34 


7. 77335 


1259 


7. 77336 


1259 


2.22664 


9.99999 


66 




35 


7. 78594 


1224 


7. 78595 


1224 


2 21405 


9 99999 


65 




36 


7*. 79818 


1190 


7*. 79819 


1190 


2. 20181 


9.99999 


64 




37 


7.81008 


1158 


7.81009 


1158 


2.18991 


9.99999 


63 




38 


7. 82166 


1128 


7. 82167 


1128 


2. 17833 


9.99999 


62 




39 


7. 83294 


1099 


7. 83295 


1099 


2. 16705 


9.99999 


61 




40 


7. 84393 


1073 


7.84394 


1073 


2. 15606 


9.99999 


60 




41 


7.85466 


1046 


7.85467 


1046 


2. 14533 


9.99999 


59 




42 


7. 86512 


1022 


7. 86513 


1022 


2. 13487 


9.99999 


58 




43 


7. 87534 


999 


7. 87535 


999 


2. 12465 


9.99999 


57 




44 


7. 88533 


976 


7. 88534 


976 


2. 11466 


9.99999 


56 




45 


7.89509 


954 


7. 89510 


954 


2. 10490 


0 QQQQQ 


55 




46 


7.90463 


934 


7.90464 


934 


2.09536 


9.99999 


54 




47 


7. 91397 


914 


7. 91398 


915 


2. 08602 


9.99999 


53 




48 


7. 92311 


896 


7. 92313 


895 


2. 07687 


9.99998 


52 




49 


7. 93207 


877 


7.93208 


878 


2. 06792 


9.99998 


51 




50 


7. 94084 




7. 94086 




2. 05914 


9.99998 


50 






Cos. 




Cot. 


d. c. 


Tan. 


Sin. 
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0° 






Sin. 


d. 


Tan. 


d.C. 


Cot. 


Cos. 




Prop. Pts. 


en 
ow 


7. 94084 


860 


7.94086 


860 


2.06914 


9 99998 


50 




51 

Ox 

52 
53 


7. 94944 
7.' 95787 
7. 96615 


843 
828 
811 


7 94946 

7. 95789 
7.96617 


843 
828 
811 


2. 06054 
2.04211 
2.03383 


9.99998 
9. 99998 


49 
48 
47 




54 
55 
56 


7 97426 
7. 98223 
7.99006 


797 
783 
769 


7. 97428 
7! 98225 
7.99008 


797 
783 
769 


9 02572 
2.01775 
2.00992 


Q OQQQfl 

IT. XffJUaO 

9.99998 
9.99998 


46 
45 
44 




57 
58 
59 


7. 99775 
8.00530 
8. 01272 


755 
742 
730 


7 99777 
8.' 00532 
8.01274 


755 
742 
730 


2 00223 
h 99468 
1. 98726 


9 99998 

«/• <747i7i70 

9.99998 
9.99998 


43 
42 
41 




DV 


ft 09009 


718 


ft 02004 


718 


1 97996 

X* 47 1 47<7\7 


Q QQQQft 


40 




fil 

62 
63 


ft 09790 

8.03426 
8. 04121 


706 
695 
684 


ft 02722 
8. 03429 
8.04124 


707 
695 
684 


1. 97278 
L 96571 
L 95876 


Q OQQQfi 

17» *7*7*7470 

9.99997 
9.99997 


39 
38 
37 




64 
65 
66 


fi O4ft05 

8.05478 
8. 06141 


673 
663 
653 


ft 04808 
8. 05481 
8. 06144 


673 
663 
653 


1. 95192 
h 94519 
1.93856 


9 99997 

v* 474747«7 i 

9.99997 
9.99997 


36 
35 
34 




67 
68 
69 


a Ofi7ft4 
8.07438 
8. 08072 


644 
634 
624 


ft 06797 

O. Wl «7I 

8.07441 
8.08075 


644 

634 
625 


1. 93203 
l! 92559 
1.91925 


9 99997 
9. 99997 
9.99997 


33 
32 
31 




70 


O. UOUW 


616 


ft 08700 

O • w f \J\J 


616 


1. 91300 


9 99997 


30 




71 
72 
73 


ft 00312 
8.09920 
8. 10519 


608 
599 
591 


ft 09316 
8.09923 
8. 10522 


607 
599 
501 


1. 90684 
i 90077 
1. 89478 


9 99997 
9. 99997 
9.99996 


29 
28 
27 




74 
75 
76 


ft 11110 
8. 11693 
8.12268 


583 
575 
568 


8. 11113 
8! 11696 
8. 12272 


583 
576 
567 


1. 88887 
1.88304 
1. 87728 


9 99996 
9.99996 
9.99996 


26 
25 
24 




77 
78 
79 


ft 1983ft 

8. 13396 
8. 13949 


560 
553 
546 


8 12839 
8.13400 
8. 13953 


661 
553 
547 


1. 871Q1 
1. 86600 
1. 86047 


9.99996 
9.99996 


23 
22 
21 




80 


8. 14495 


540 


8. 14600 


539 


1 85500 

J.. OUUUV 


9 99996 


20 




81 
82 
83 


15035 
8! 15568 
8. 16094 


533 
526 
520 


ft 15039 
8. 15572 
8.16099 


533 
527 
520 


1 84961 
l! 84428 
1.83901 


9 99996 

47* 47 47 47*7 VF 

9.99996 
9. 99995 


19 
18 
17 




84 
85 
86 


8. 16614 
8." 17128 
8. 17636 


514 
508 
502 


ft 16619 
8. 17133 
8. 17641 


514 
508 
502 


1. 83381 
l! 82867 
1. 82359 


9 99995 
9.99995 
9. 99995 


16 
15 
14 




87 
88 
89 


8. 18138 
8.' 18634 
8. 19125 


496 
491 
485 


8. 18143 
8.' 18639 
8. 19130 


496 
491 
486 


1. 81857 
L 81361 
1.80870 


g 09095 
9.99995 
9.99995 


13 
12 
11 




90 


ft iQfiin 


480 


ft lOfilA 


480 


1. 80384 


g oogo5 


10 




91 
92 
93 


8.20090 
8. 20565 
8. 21034 


475 
469 
465 


8.20096 
8. 20570 
8. 21040 


474 
470 
464 


1.79904 
1.79430 
1.78960 


9. 99995 
9.99994 
9.99994 


09 
08 
07 




94 
95 
96 


ft 91 400 

8. 21958 
8. 22413 


459 
455 
450 


8. 21604 
8! 21964 
8. 22419 


460 
455 
450 


1. 78496 
l! 78036 
1. 77581 


9 00994 

17. <7<7t7t7^ 

9.90994 
9. 99994 


06 
05 
04 




97 
98 
99 


8.22863 
8.23308 
8. 23749 


445 
441 
437 


8.22869 
8. 23315 
8. 23756 


446 
441 
436 


L 77131 
1.76685 
1. 76244 


9. 99994 
9. 99994 
9.00004 


03 
02 
01 




100 


8.24186 




8. 24192 




L 75808 


9. 99993 


00 






Cos. 


d. 


Cot. 
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Tan. 


Sin. 
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Table LII. — Common logarithms of circular functions — Continued 



1° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


8.24186 


432 


8. 24192 


432 


1.75808 


9.99993 


r. loo 




01 
02 
03 


8. 24618 
8. 25045 
8.25469 


427 
424 
420 


8. 24624 
8.25052 
8. 25476 


428 
424 
420 


1 75376 
1. 74948 
1. 74524 


9 99993 
9.99993 
9.99993 


99 
98 
97 




04 
05 
06 


8. 25889 
8.26304 
8. 26716 


415 
412 
408 


8. 25896 
8! 26312 
8.26723 


416 
411 
408 


1. 74104 
1. 73688 
1.73277 


9 99993 

«7. 0017(70 

9.99993 
9. 99993 


96 
95 
94 




07 
08 
09 


8. 27124 
8. 27528 
8.27928 


404 
400 

396 


8. 27131 
8. 27535 
8. 27936 


404 
401 

396 


1. 72869 
l! 72465 
1.72064 


9 99992 
9.99992 
9.99992 


93 
92 
91 




10 


8. 28324 


393 


8. 28332 


393 


1. 71668 


9. 99992 


90 




11 
12 
13 


8. 28717 
8. 29107 
8. 29493 


390 
386 
382 


8. 28725 
8. 29115 
8. 29501 


390 
386 
383 


1. 71275 
1.70885 
1. 70499 


9 99992 
9. 99992 
9.99992 


89 
88 
87 




14 

15 
16 


8. 29875 
8l 30255 
8.30631 


380 
376 
372 


8. 29884 
8.30263 
8. 30639 


379 
376 
373 


1. 70116 
l! 69737 
1. 69361 


9 99991 
9. 99991 
9. 99991 


86 
85 
84 




17 
18 
19 


8. 31003 
8. 31373 
8.31739 


370 
366 
364 


8. 31012 
8.' 31382 
8. 31749 


370 
367 
363 


1 68988 
1. 68618 
1.68251 


9 99991 
9. 99991 
9. 99991 


83 
82 
81 




20 


8. 32103 


360 


8. 32112 


361 


1.67888 


9. 99990 


80 




21 
22 
23 


8. 32463 
8. 32820 
8. 33175 


357 
355 
352 


8 32473 
8. 32830 
8. 33185 


357 
355 
352 


1. 67527 
1. 67170 
1. 66815 


9 99990 
9. 99990 
9. 99990 


79 
78 
77 




24 
25 
26 


8. 33527 
8. 33875 
8. 34221 


348 
346 
344 


8. 33537 
8. 33886 
8. 34232 


349 
346 
343 


1. 66463 
1*. 66114 
1.65768 


9 99990 
9.99990 
9.99989 


76 
75 
74 




27 
28 
29 


8. 34565 
8.34905 
8. 35243 


340 
338 
335 


8 34575 
S. 34916 
8. 35254 


341 
338 
336 


1. 65425 
l! 65084 
1. 64746 


9 99989 

«7. «717«70I7 

9.99989 
9. 99989 


73 
72 
71 




30 


8. 35578 


333 


8. 35590 


332 


1.64410 


9 99989 


70 




31 
32 
33 


8. 35911 
8. 36241 
8. 36569 


330 
328 
325 


8 35922 
8! 36253 
8.36581 


331 
328 
325 


1. 64078 
l! 63747 
1. 63419 


9 99989 

•7. UaUOu 

9.99988 
9.99988 


69 
68 
67 




34 
35 
36 


8.36894 
8. 37217 
8. 37538 


323 
321 
318 


8. 36906 
8*. 37229 
8. 37550 


323 
321 
318 


1. 63094 
l! 62771 
1.62450 


9 99988 
9.99988 
9.99988 


66 
65 
64 




37 
38 
39 


8. 37856 
S. 38171 
8. 38485 


315 
314 
311 


8 37868 
8. 38184 
8. 38498 


316 
314 
311 


1 62132 
1. 61816 
1. 61502 


9 99988 
9.99987 
9.99987 


63 
62 
61 




40 


8. 38796 


309 E 


8. 38809 


309 


1. 61191 


9 99987 


60 




41 
42 
43 


8. 39105 
8. 39412 
8. 39717 


307 
305 
302 


8.39118 
8. 39425 
8. 39730 


307 
305 
303 


1.60882 
1. 60575 
1.60270 


9. 99987 
9.99987 
9.99986 


59 
58 
57 




44 
45 
46 


8 40019 
8." 40320 
8. 40618 


301 
298 
297 


8 40033 
8.40334 
8. 40632 


301 
298 
297 


X. OfTtTUt 

1.59666 
1. 59368 


9 99986 

i7. (JoXrOyJ 

9.99986 
9.99986 


56 
55 
54 




47 
48 
49 


8. 40915 
8.41209 
8. 41501 


294 
292 
291 


8. 40929 
8. 41224 
8. 41516 


295 
292 
291 


1. 59071 
1. 58776 
1. 58484 


9.99986 
9. 99986 
9.99985 


53 
52 
51 




50 


8. 41792 




8. 41807 




1. 58193 


9.99985 


50 
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d. 
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1° 




Sin. 


d. 


Tan. 


d.c 


Cot. 


Cos. 




Prop. Pts. 


50 


8. 41792 


LOO 


8. 41807 


LOO 


1. 58193 


9,99985 


50 




51 
52 
53 


8. 42080 
8. 42367 
8. 42652 


287 
285 
283 


8. 42095 
8. 42382 
8. 42667 


287 
285 
283 


1. 57905 
1. 57618 
1.57333 


9. 99985 
9.99985 
9. 99985 


49 
48 
47 




54 

55 
56 


8. 42935 
8. 43216 
8.43495 


281 
279 

0*7*7 

Li i 


8. 42950 
8. 43232 
8. 43511 


282 
279 

07Q 
LlO 


1. 57050 
1. 56768 
1. 56489 


9.99984 
9. 99984 
9.99984 


46 
45 
44 




57 
58 
59 


8. 43772 
8. 44048 
8. 44322 


276 
274 

979 

Li L 


8. 43789 
8.44064 
8. 44339 


275 
275 

979 
LI L 


1. 56211 
1. 55936 
1. 55661 


9.99984 
9.99983 
9. 99983 


43 
42 
41 




60 


8. 44594 


971 
Li 1 


8,44611 


971 
Li I 


1.55389 


9.99983 


40 




61 
62 
63 


8. 44865 
8. 45133 
8. 45401 


268 
268 

OAK 


8. 44882 
8. 45151 
8. 45418 


269 
267 

9fiA 
ZOO 


1. 55118 
1.54849 
1. 54582 


9.99983 
9.99983 
9. 99982 


39 
38 
37 




64 
65 
66 


8. 45666 
8. 45930 
8. 46192 


264 
262 

OA1 


8. 45684 
8. 45948 
8. 46211 


264 
263 

OA1 
LOl 


1. 54316 
1. 54052 
1. 53789 


9. 99982 
9.99982 
9. 99982 


36 
35 
34 




67 
68 
69 


8. 46453 
8. 46712 
8. 46970 


259 
258 

9*fi 

LD\J 


8. 46472 
8. 46731 
8. 46989 


259 
258 

OKA 
LOO 


1. 53528 
1. 53269 
1. 53011 


9. 99982 
9. 99981 
9.99981 


33 
32 
31 




70 


8. 47226 


9 IK 
LOO 


8. 47245 


9KK 
LOO 


1. 52755 


9.99981 


30 




71 
72 
73 


8. 47481 
8. 47734 
8. 47986 


253 
252 

OCT) 
LOU 


8. 47500 
8. 47754 
8.48006 


254 
252 

LOVJ 


1. 52500 
1. 52246 
1. 51994 


9.99981 
9.99980 
9.99980 


29 
28 
27 




74 
75 
76 


8. 48236 
8.48485 
8. 48732 


249 
247 

9J.fi 


8. 48256 
8.48505 
8. 48753 


249 
248 

9J.fi 
LVj 


1. 51744 
1. 51495 
1. 51247 


9.99980 
9.99980 
9. 99980 


26 
25 
24 




77 
78 
79 


8. 48978 
8.49223 
8. 49466 


245 
243 
242 


8.48999 
8. 49244 
8. 49487 


245 
243 

94.9 
LrkL 


1. 51001 
1. 50756 
1.50513 


9.99979 
9. 99979 
9. 99979 


23 
22 
21 




80 


8. 49708 


240 


8. 49729 


941 


1. 50271 


9. 99979 


20 




81 
82 
83 


8. 49948 
8. 50188 
8. 50425 


240 
237 

9T7 
Lot 


8. 49970 
8. 50209 
8. 50448 


239 
239 

OQfi 
LoO 


1. 50030 
1. 49791 
1. 49552 


9, 99978 
9. 99978 
9. 99978 


19 
18 
17 




84 

85 
86 


8. 50662 
8. 50897 
8. 51131 


235 
234 

LOO 


8.50684 
8. 50920 
8. 51154 


236 

234 
ooo 

LOO 


1. 49316 
1. 49080 
1. 48846 


9. 99978 
9. 99977 
9. 99977 


16 
15 
14 




87 
88 
89 


8. 51364 
8. 51596 
8. 51826 


232 
230 
ooo 

LLv 


8. 51387 
8. 51619 
8. 51850 


232 

231 
ooo 

LLV 


1. 48613 
1. 48381 
1. 48150 


9. 99977 
9. 99977 
9.99976 


13 
12 
11 




90 


8. 52055 


228 


8. 52079 


228 


1. 47921 


9. 99976 


10 




91 
92 
93 


8. 52283 
8. 52510 
8. 52735 


227 
225 

99K. 
LLO 


8. 52307 
8. 52534 
8. 52760 


227 
226 

OOR 
LLO 


1. 47693 
1. 47466 
1. 47240 


9. 99976 
9.99976 
9. 99975 


09 
08 
07 




94 
95 
96 


a 52960 
8. 53183 
8. 53405 


223 
222 
221 


8. 52985 
8.53208 
8. 53430 


223 
222 
221 


1. 47015 
1. 46792 
1. 46570 


9.99975 
9. 99970 
9.99975 


06 
Oo 
04 




97 
98 
99 


8.53626 
8.53846 
8.54064 


220 
218 
218 


8. 53651 
8. 53872 
8. 54091 


221 
219 
217 


1. 46349 
1. 46128 
1. 45909 


9. 99974 
9. 99974 
9.99974 


03 
02 
01 




100 


8.54282 




8.54308 




1. 45692 


9.99974 


00 
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d. 
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d. c 
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2° 




Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 




Prop. Pts. 


00 


8.54282 


216 


8.54308 


217 


1.45692 


9.99974 


100 




01 
02 
03 


8.54498 
8. 54714 
8.54928 


216 
214 
214 


8.54525 
8. 54741 
8. 54956 


216 
215 
213 


1.45475 
1. 45259 
1.45044 


9. 99973 
9.99973 
9.99973 


99 
98 
97 




04 
05 
06 


8. 55142 
8.55354 
8.55565 


212 
211 
210 


8.55169 
8.55382 
8.56593 


213 
211 
211 


1.44831 
1.44618 
1.44407 


9.99972 
9. 99972 
9.99972 


96 
95 
94 




07 
08 
09 


8. 55775 
8.55985 
8. 56193 


210 
208 
207 


8.55804 
8.56013 
8. 56222 


209 
209 
207 


1.44196 
1.43987 
1. 43778 


9.99972 
9.99971 
9.99971 


93 
92 
91 




10 


8. 56400 


206 


8.56429 


207 


1.43571 


9.99971 


90 




11 
12 
13 


8.56606 
8.66811 
8. 57016 


205 
205 
203 


8. 56636 
8.56841 
8.57046 


205 
205 
203 


1.43364 
1. 43159 
1.42954 


9.99971 
9.99970 
9.99970 


89 
88 
87 




14 
15 
16 


8.67219 
8. 57421 
8. 57623 


202 
202 
200 


8.57249 
8. 57452 
8.67654 


203 
202 
200 


1.42751 
1.42548 
1.42346 


9.99970 
9.99969 
9.99969 


86 
85 
84 




17 
18 
19 


8. 57823 
8. 68023 
8.68222 


200 
199 
197 


8.57854 
8. 58054 
8.58253 


200 
199 
196 


1.42146 
1. 41946 
1. 41747 


9.99969 
9. 99969 
9. 99968 


83 
82 
81 




20 


8. 58419 


197 


8. 58451 


196 


1. 41549 


9.99968 


80 




21 
22 
23 


8. 58616 
8.58812 
8.59007 


196 
195 
194 


8. 58649 
8. 58845 
8. 59040 


196 
195 
195 


1. 41351 
1. 41155 
1.40960 


9.99968 
9.99967 
9.99967 


79 
78 
77 




24 
25 
26 


8. 59201 
8. 59395 
8. 59587 


194 
192 
192 


8. 59235 
8. 59428 
8. 59621 


193 
193 
192 


1. 40765 
1.40572 
1. 40379 


9. 99967 
9. 99967 
9.99966 


76 
75 
74 




27 
28 
29 


8. 59779 
8. 59970 
8.60160 


191 
190 
189 


8. 59813 
8.60004 
8.60194 


191 
190 
190 


1.40187 
1.39996 
1.39806 


9.99966 
9.99966 
9. 99965 


73 
72 
71 




30 


8.60349 


188 


8.60384 


188 


1.39616 


9.99965 


70 




31 
32 
33 


8.60537 
8.60725 
8. 60911 


188 
186 
186 


8.60572 
8.60760 
8. 60947 


188 
187 
186 


1.39428 
1.39240 
1.39053 


9. 99965 
9.99964 
9.99964 


69 
68 
67 




34 
35 
36 


8. 61097 
8.61282 
8.61467 


185 
185 
183 


8.61133 
8.61319 
8. 61504 


186 
185 
183 


1.38867 
1.38681 
1.38496 


9. 99964 
9.99963 
9. 99963 


66 
65 
64 




37 
38 
39 


8.61650 
8.61833 
8.62015 


183 
182 
181 


8. 61687 
8.61870 
8.62053 


183 
183 
181 


1.38313 
1.38130 
1.37947 


9.99963 
9. 99963 
9. 99962 


63 
62 
61 




40 


8. 62196 


181 


8. 62234 


181 


1.37766 


9.99962 


60 




41 
42 
43 


8.62377 
8.62556 
8. 62735 


179 
179 
179 


8. 62415 
8.62595 
8.62774 


180 
179 
179 


1.37585 
1.37405 
1.37226 


9.99962 
9.99961 
9.99961 


59 
58 
57 




44 
45 
46 


8.62914 
8.63091 
8.63268 


177 
177 
176 


8.62953 
8.63131 
8.63308 


178 
177 
176 


1.37047 
1.36869 
1.36692 


9. 99961 
9.99960 
9.99960 


56 
55 
54 




47 
48 
49 


8.63444 
8.63619 
8.63794 


175 
175 
174 


8.63484 
8.63660 
8.63835 


176 
175 
174 


1. 36516 
1.36340 
1. 36165 


9.99960 
9.99959 
9.99959 


53 
52 
51 




50 


8. 63968 




8.64009 




1. 35991 


9.99959 


50 
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2° 




Sin. 


d. 


Tan. 


d. o. 


Got. 


Cos. 




Prop. Pts. 


50 


8. 63968 


173 


8.64009 


174 


1. 35991 


9.99959 


50 




51 

! 52 
53 


8.64141 
8. 64314 
8.64486 


173 
172 
171 


8.64183 
8. 64356 
8. 64528 


173 
172 
172 


1. 35817 
1.35644 
1.35472 


9.99958 
9.99958 
9.99958 


49 
48 
47 




54 
55 
56 


8.64657 
8.64827 
8. 64997 


170 
170 
169 


8. 64700 
8.64870 
8.65041 


170 
171 
169 


1.35300 
1. 35130 
1.34959 


9.99957 
9.99957 
9.99957 


46 
45 
44 




57 
58 
59 


8. 65166 
8.65335 
8.65503 


169 
168 
167 


8.65210 
8. 66379 
8. 65647 


169 
168 
168 


1.34790 
1. 34621 
1.34453 


9. 99956 
9. 99966 
9.99956 


43 
42 
41 




60 


8. 65670 


167 


8.65715 


167 


1. 34285 


9. 99966 


40 




61 
62 
63 


8.65837 
8.66003 
8. 66168 


166 
165 
165 


8.65882 
8.66048 
8. 66214 


166 
166 
165 


1. 34118 
1. 33952 
1. 33786 


9. 99955 
9.99955 
9.99954 


39 
38 
37 




64 
65 
66 


8.66333 
8.66497 
8.66660 


164 
163 
163 


8. 66379 
8.66643 
8. 66707 


164 
164 
163 


1.33621 
1. 33457 
1. 33293 


9. 99954 
9.99954 
9.99953 


36 
35 
34 




67 
68 
69 


8.66823 
8. 66985 
8. 67147 


162 
162 
161 


8. 66870 
8. 67033 
8.67195 


163 
162 
161 


1. 33130 
1. 32967 
1. 32805 


9. 99953 
9. 99952 
9. 99952 


33 
32 
31 




70 


8.67308 


160 


8. 67356 


161 


1.32644 


9.99952 


30 




71 

62 
73 


8. 67468 
8. 67628 
8. 67788 


160 
160 
158 


8. 67517 
8. 67677 
8.67837 


160 
160 
159 


1. 32483 
1. 32323 
1. 32163 


9.99951 
9. 99951 
9. 99951 


29 
28 
27 




74 
75 
76 


8. 67946 
8.68104 
8.68262 


158 
158 
157 


8.67996 
8. 68154 
8. 68312 


168 
1 168 
168 


1.32004 
1. 31846 
1.31688 


9.99950 
9.99950 
9.99950 


26 
25 
24 




77 
78 
79 


8. 68419 
8. 68575 
8. 68731 


156 
156 
155 


8. 68470 
8. 68626 
8.68783 


166 
157 
155 


1. 31530 
1. 31374 
1. 31217 


9.99949 
9. 99949 
9.99948 


23 
22 
21 




80 


8.68886 


155 


8.68938 


166 


1. 31062 


9.99948 


20 




81 
82 
83 


8.69041 
8. 69195 
8.69349 


154 
154 
153 


8.69093 
8.69248 
8.69402 


156 
154 
163 


1.30907 
1.30752 
1. 30598 


9.99948 
9.99947 
9.99947 


19 
18 
17 




84 
85 
86 


8.69402 
8.69654 
8.69806 


152 
152 
152 


8. 69555 
8.69708 
8.69860 


163 
152 
152 


1.30445 
1. 30292 
1. 30140 


9.99947 
9.99946 
9.99946 


16 
15 
14 




87 
88 
89 


8.69958 
8. 70109 
8. 70259 


161 
160 
160 


8. 70012 
8. 70164 
8. 70314 


152 
150 
151 


1.29988 
1.29836 
1.29686 


9. 99945 
9. 99945 
9.99945 


13 
12 
11 




90 


8.70409 


149 


8.70465 


149 


1.29535 


9.99944 


10 




91 
92 
93 


8.70558 
8. 70707 
8. 70856 


149 
149 
147 


8. 70614 
8. 70764 
8. 70912 


150 
148 
149 


1.29386 
1. 29236 
1.29088 


9.99944 
9.99944 
9.99943 


09 
08 
07 




94 

95 
96 


8.71003 
8. 71151 
8. 71298 


148 
147 
146 


8. 71061 
8. 71208 
8. 71356 


147 
148 
146 


1.28939 
1. 28792 
1.28644 


9. 99943 
9.99942 
9.99942 


06 
05 
04 




97 
98 
99 


8.71444 
8. 71590 
8. 71735 


146 
145 
145 


8. 71502 
8. 71649 
8. 71794 


147 
145 
146 


1.28498 
1. 28351 
1.28206 


9.99942 
9.99941 
9. 99941 


03 
02 
01 




100 


8. 71880 




8. 71940 




1.28060 


9.99940 


00 
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d. 
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3° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


8. 71880 


144 


8. 71940 


144 


1.28060 


9.99940 


100 


1 

2 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 


145 

14.5 
29.0 
43.5 
58.0 
72.5 
87 0 
10L 5 
116.0 
130.5 
141 
14.1 
28.2 
42.3 
56.4 
70.5 

98.7 
112.8 
126.9 
138 
13.8 
27.6 


143 

14.3 
28.6 
42.9 
57.2 
71.5 
85. 8 
lOo! 1 
114.4 
128.7 
139 
13.9 
27.8 


01 
02 
03 

04 
05 
06 

07 
08 
09 


8. 72024 
8. 72168 
8. 72312 

8. 72455 
8. 72597 
8. 72739 

8. 72881 
8. 73022 
8. 73163 


144 
144 
143 

142 
142 
142 

141 
141 
140 


8. 72084 
8. 72229 
8. 72373 

8. 72516 
8. 72659 
8. 72801 

8. 72943 
8.73085 
8. 73226 


145 
144 
143 

143 
142 
142 

142 
141 
140 


1. 27916 
1. 27771 
1.27627 

1.27484 
1.27341 
1.27199 

1. 27057 
1. 26915 
1. 26774 


9.99940 
9. 99940 
9.99939 

9. 99939 
9.99938 
9.99938 

9.99938 
9. 99937 
9.99937 


99 
98 
97 

96 
95 
94 

93 
92 
91 


10 


8. 73303 


139 


8. 73366 


140 


1.26634 


9. 99936 


90 


41.7 
55.6 


11 
12 
13 

14 
15 
16 


8. 73442 
8. 73582 
8. 73721 

8. 73859 
8. 73997 
8. 74134 


140 
139 
138 

138 
137 
138 


8.73506 
8. 73646 
8. 73785 

8. 73924 
8.74063 
8. 74201 


140 
139 
139 

139 
138 
137 


1.26494 
1.26354 
1. 26215 

1.26076 
1. 25937 
1. 25799 


9. 99936 
9. 99936 
9. 99935 

9.99935 
9.99934 
9. 99934 


89 
88 
87 

86 
85 
84 


5 

A 

7 
8 
9 

1 

2 


69.5 

00. t 

97.3 
111.2 
125.1 
137 
13.7 
27.4 


17 
18 
19 


8. 74272 
8.74408 
8. 74544 


136 
136 
136 


8. 74338 
8. 74475 
8. 74612 


137 
137 
136 


1.25662 
1.25525 
1.25388 


9.99933 
9. 99933 
9.99933 


83 
82 
81 


3 
4 

5 
6 


41.4 
55.2 
69.0 
82.8 


41.1 
54.8 
68.5 
82.2 


20 


8. 74680 


136 


8. 74748 


136 


1. 25252 


9. 99932 


80 


7 
8 


96.6 
110.4 


95.9 
109.6 


21 
22 
23 


8. 74816 
8. 74950 
8. 75085 


134 
135 
134 


8.74884 
8. 75019 
8. 75154 


135 
135 
135 


1.25116 
1.24981 
1. 24846 


9.99932 
9. 99931 
9. 99931 


79 
78 
77 


9 

1 

2 


124.2 
135 
13.5 
27.0 


123.3 
133 
13.3 
26.6 


24 

25 
26 


8. 75219 
8.75353 
8. 75486 


134 
133 
133 


8. 75289 
8. 75423 
8. 75556 


134 
133 
134 


1. 24711 
1. 24577 
1.24444 


9. 99931 
9.99930 
9.99930 


76 
75 
74 


3 
4 
5 
6 


40.5 
54.0 
67.5 
81.0 


39.9 
53.2 
66.5 
79.8 


27 
28 
29 


8. 75619 
8. 75751 
8. 75883 


132 
132 
132 


8. 75690 
8. 75823 
8. 75955 


133 
132 
132 


1.24310 
1. 24177 
1.24045 


9.99929 
9. 99929 
9.99928 


73 
72 
71 


7 
8 
9 


94.5 
108.0 
121.5 
131 
13.1 
26.2 
39 3 
52! 4 
65.5 
78.6 
91 7 
104! 8 
117.9 
128 
12.8 
25.6 
38.4 
51.2 
64.0 
76.8 
89.6 
102.4 
115.2 


93.1 
106.4 
119.7 
129 
12.9 
25.8 
38. 7 
51.* 6 
64.5 
77.4 
90 3 
103! 2 
116.1 
127 
12.7 
25.4 
38.1 
50.8 
63.5 
76.2 
88.9 
101.6 
114.3 


30 


8. 76015 


131 


8.76087 


132 


1. 23913 


9.99928 


70 


1 
2 


31 
32 
33 

34 
35 
36 

37 
38 
39 


8. 76146 
8.76277 
8.76408 

8.76538 
8. 76667 
8. 76797 

8. 76926 
8.77054 
8. 77182 


131 
131 
130 

129 
130 
129 

128 
128 
128 


8. 76219 
8. 76350 
8. 76481 

8. 76612 
8. 76742 
8. 76871 

8. 77001 
8.77130 
8. 77258 


131 
131 
131 

130 
129 
130 

129 
128 
129 


1. 23781 
1.23650 
1. 23519 

1. 23388 
1. 23258 
1. 23129 

1.22999 
1. 22870 
1.22742 


9. 99927 
9. 99927 
9. 99927 

9. 99926 
9.99926 
9.99925 

9.99925 
9. 99924 
9. 99924 


69 
68 
67 

66 
65 
64 

63 
62 
61 


3 
4 
5 
6 
7 

8 
9 

1 
2 

3 


40 


8. 77310 


128 


8. 77387 


127 


1. 22613 


9. 99923 


60 


4 

5 
6 
7 
8 
9 


At 

42 
43 


8. 77565 
8. 77691 


127 
126 
126 


8. 77642 
8. 77769 


128 
127 
127 


1 OOAQR 
1. Z&toO 

1. 22358 
1. 22231 


9.99923 
9.99922 


ov 
58 
57 


44 
45 
46 


8. 77817 
8. 77943 
8. 78069 


126 
126 
125 


8. 77896 
8. 78022 
8. 78148 


126 
126 
126 


1.22104 
1. 21978 
1. 21852 


9. 99922 
9. 99921 
9.99921 


56 
55 
54 


1 
2 
3 


125 

12.5 
25.0 
37.5 


124 

12.4 
24.8 
37.2 


47 
48 
49 


8. 78194 
8. 78319 
8.78443 


125 
124 
125 


8. 78274 
8. 78399 
8.78524 


125 
125 
125 


1. 21726 
1. 21601 
1. 21476 


9.99920 
9.99920 
9. 99919 


53 
52 
51 


4 

5 
6 
7 


50.0 
62.5 
75.0 
87.5 


49.6 
62.0 
74.4 
86.8 


50 


8.78568 




8. 78649 




1.21351 


9.99919 


60 


8 
9 


100.0 
112.5 


99.2 
111.6 




Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 




Prop. Pts. 
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3° 



50 

51 
52 
63 

54 

55 
56 

57 
58 



60 

61 
62 
63 

64 
65 
66 

67 



70 

71 
72 
73 

74 
75 
76 

77 
78 
79 

80 

81 
82 



84 

85 



87 
88 



91 
92 
93 

94 
95 
96 

97 
98 
99 

100 



Sin. 



8.78568 

8. 78691 
8. 78815 
8. 78938 

8.79060 
8. 79183 
8. 79305 

8. 79426 
8.79548 
8.79669 



8. 79789 



8. 79910 
8.80030 
8. 80149 

8.80269 
8.80388 
8.80506 

8.80625 
8.80743 
8. 80860 



8.80978 



8. 81095 
8. 81212 
8. 81328 

8. 81444 
8.81560 
8.81675 

8. 81791 
8.81905 
8. 82020 



8.82134 



8. 82248 
8. 82362 
8. 82475 

8.82588 
8. 82701 
8. 82814 

8.82926 
8.83038 
8. 83149 



8.83261 



8. 83372 
8. 83482 
8. 83593 

8. 83703 
8. 83813 
8. 83923 

8. 84032 
8. 84141 
8.84250 



8.84358 



123 

124 
123 
122 

123 
122 
121 

122 
121 
120 

121 

120 
119 
120 

119 
118 
119 

118 
117 
118 

117 

117 
116 
116 

116 
115 
116 

114 
115 
114 

114 

114 
113 
113 

113 
113 
112 

112 
111 
112 

111 

110 
111 
110 

110 
110 
109 

109 
109 
108 



Tan. 



8.78649 

8.78773 
8.78897 
8.79020 

8. 79143 
8.79266 
8.79389 

8. 79511 
8.79633 
8. 79754 



8. 79875 



8.79996 
8. 80116 
8.80237 

8. 80356 
8. 80476 
8. 80595 

8. 80714 
8. 80832 
8.80950 



8. 81068 



8. 81186 
8. 81303 
8.81420 

8. 81537 
8.81653 
8. 81769 

8 81885 
8.82000 
8.82115 



8.82230 



8. 82344 
8. 82458 
8. 82572 

8. 82686 
8.82799 
8.82912 

8.83025 
8.83137 
8. 83249 



8. 83361 



8. 83473 
8. 83584 
8. 83695 

8.83806 
8. 83916. 
8.84026 

8. 84136 
8. 84246 
8.84355 



8.84464 



d. c. 



124 

124 
123 
123 

123 
123 
122 

122 
121 
121 

121 

120 
121 
119 

120 
119 
119 

118 
118 
118 

118 

117 
117 
117 

116 
116 
116 

115 
115 
115 

114 

114 
114 
114 

113 
113 
113 

112 
112 
112 

112 

111 
111 
111 

110 
110 
110 

110 
109 
109 



Cot. 



1. 21351 

1. 21227 
1. 21103 
1. 20980 

1.20857 
1. 20734 
1.20611 

1. 20489 
1.20367 
1. 20246 



1. 20125 



1. 20004 
1. 19884 
1. 19763 

1. 19644 
1. 19524 
1. 19405 

1. 19286 
1. 19168 
1. 19050 



1. 18932 



1. 18814 
1. 18697 
1. 18580 

1. 18463 
1. 18347 
1. 18231 

1. 18115 
1. 18000 
1. 17885 



1. 17770 



1. 17656 
1. 17542 
1. 17428 

1. 17314 
1. 17201 
1. 17088 

1. 16975 
1. 16863 
1. 16751 



1. 16639 



1. 16527 
1. 16416 
1. 16305 

1. 16194 
1. 16084 
1. 15974 

1. 15864 
1. 15754 
1. 15645 



1. 15536 



Cos. 



9.99919 

9. 99918 
9.99918 
9.99918 

9.99917 
9. 99917 
9.99916 

9. 99916 
9. 99915 
9. 99915 



9. 99914 



9. 99914 
9. 99913 
9.99913 

9. 99912 
9. 99912 
9. 99911 

9.99911 
9. 99910 
9. 99910 



9.99909 



9. 99909 
9.99908 
9.99908 

9. 99907 
9. 99907 
9.99906 

9. 99906 
9. 99905 
9. 99905 



9.99904 



9.99904 
9. 99903 
9.99903 

9. 99902 
9. 99902 
9. 99901 

9.99901 
9. 99900 
9. 99900 



9. 99899 



9.99899 
9.99898 
9. 



9. 99897 
9.99897 
9.99896 

9. 99896 
9. 99895 
9. 99895 



9.99894 



50 

49 
48 
47 

46 
45 
44 

43 
42 
41 

40 

39 
38 
37 

36 
35 
34 

33 
32 
31 

30 

29 
28 
27 

26 
25 
24 

23 
22 
21 

20 

19 
18 
17 

16 
15 
14 

13 
12 
11 

10 

09 
08 
07 

06 
05 
04 

03 
02 
01 



Prop. Pts. 





123 


122 


1 


12.3 


12.2 


2 


24. 6 


24. 4 


6 


OA A 

oo. y 


36. 6 


A 

4 


AQ o 

4y. A 


AQ O 

4o. o 


0 


ftl K 

OJ. 0 


At A 
OJ. U 


a 
0 


73. 0 


"70 O 

16. & 


7 
/ 


QA 1 
00. 1 


QE A 

oo. 4 


8 


AO A 

yo. 4 


97. 6 


A 

y 


1 1 A T 


109. 8 




121 


119 


1 


12.1 


11.9 


2 


24. 2 


23.8 


6 


OA 0 
60. 6 


OK *T 

60. 1 


4 


AQ A 

4o. 4 . 


47. 6 


5 


60. 5 


59. 5 


6 


72. 6 


•71 A 

71. 4 


•7 


QA *7 

54. 7 


CO 0 

oo. 6 


Q 

o 


OA O 

yo. o 


AC O 

yo. z 


A 

y 


1 AQ A 

iuo. y 


1 A*7 1 
1U7. 1 




118 


117 


1 


11.8 


11.7 


2 


23.6 


23.4 


3 


35. 4 


35. 1 


4 


47. 2 


46. 8 


5 


59. 0 


58. 5 


6 


70. 8 


70. 2 


7 


82. 6 


81. 9 


8 


CiA A 

y4. 4 


93. 6 


9 


106. 2 


105. 3 




116 


115 


1 


11.6 


11.5 


2 


23. 2 


23.0 


3 


34. 8 


34. 5 


4 


ACt A 

40. 4 


46. 0 


5 


58. 0 


57. 5 


6 


AA A 

oy. o 


AA A 

oy. u 


7 


81. 2 


80. 5 


8 


92. 8 


92. 0 


9 


104. 4 


103. 5 




114 


113 


1 


11.4 


11.3 


2 


22.8 


22.6 


3 


34. 2 


OO A 

66. y 


4 


45. 6 


45. 2 


5 


57. 0 


56. 5 


6 


68. 4 


67. 8 


7 


79. 8 


79. 1 


8 


91. 2 


90. 4 


9 


102. 6 


101. 7 




112 


111 


1 


11.2 


11.1 


2 


22.4 


22.2 


3 


33.6 


33.3 


4 


44.8 


44.4 


5 


56.0 


55.5 


6 


67.2 


66.6 


7 


78.4 


77.7 


8 


89.6 


88.8 


9 


100.8 


99.9 




109 


108 


1 


10.9 


10.8 


2 


21.8 


21.6 


3 


32.7 


32.4 


4 


43.6 


43.2 


5 


54.5 


54.0 


6 


65.4 


64.8 


7 


76.3 


75.6 


8 


87.2 


86.4 


9 


98.1 


97.2 



Cos. 



d. 



Cot. 



d. c. 



Tan. 



Sin. 



Prop. Pts. 
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Table LII. — Common logarithms of circular functions — Continued 



oo 

01 

02 
03 

04 
05 
06 

07 
08 
09 

10 

11 
12 
13 

14 
15 
16 

17 
18 
19 



21 
22 
23 

24 
25 
26 

27 
28 



30 

31 
32 
33 

34 
35 
36 

37 
38 



40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 



Sin. 



8. 84358 

8. 84467 
8. 84575 
8. 84682 

8. 84790 
8. 84897 
8.85004 

8.85111 
8. 85217 
8. 85323 



8.85429 



8. 85535 
8. 85640 
8. 85745 

8. 85850 
8. 85955 
8. 86059 

8. 86163 
8. 86267 
8. 86370 



8. 86474 



8. 86577 
8. 86680 
8. 86782 

8.86885 
8. 86987 
8. 87089 

8. 87190 
8. 87292 
8.87393 



8. 87494 



8. 87594 
8. 87695 
8. 87795 

8. 87895 
8. 87995 
8.88094 

8. 88194 
8. 88293 
8. 88392 



8. 88490 



8.88589 
8. 88687 
8. 88785 

8. 88883 
8. 88980 
8. 89077 

8. 89174 
8.89271 
8.89368 



8.89464 



109 

108 
107 
108 

107 
107 
107 

106 
106 
106 

106 

105 
105 
105 

105 
104 
104 

104 
103 
104 

103 

103 
102 
103 

102 
102 
101 

102 
101 
101 

100 

101 
100 
100 

100 
99 
100 

99 
99 
98 

99 

98 



97 
97 
97 

97 
97 
96 



Tan. 



8.84464 

8. 84573 
8.84682 
8.84790 

8.84898 
8.85006 
8.85113 

8.85220 
8. 85327 
8.85434 



8.85540 



8.85646 
8. 85752 
8.85858 

8.85963 
8.86069 
8. 86173 

8. 86278 
8.86383 
8.86487 



8.86591 



8.86694 
8.86798 
8.86901 

8.87004 
8. 87106 
8.87209 

8. 87311 
8. 87413 
8. 87515 



8.87616 



8. 87717 
8. 87819 
8. 87919 

8. 88020 
8. 88120 
8. 88220 

8. 88320 
8.88420 
8. 88519 



8. 88618 



8. 88717 
8.88816 
8. 88915 

8. 89013 
8.89111 
8. 89209 

8.89307 
8.89404 
8. 89501 



8.89598 



d. c. 



109 

109 
108 
108 

108 
107 
107 

107 
107 
106 

106 

106 
106 
105 

106 
104 
105 

105 
104 
104 

103 

104 
103 
103 

102 
103 
102 

102 
102 
101 

101 

102 
100 
101 

100 
100 
100 

100 
99 



99 

99 
99 
98 



98 

97 
97 
97 



Cot. 



1. 15536 

1. 15427 
1. 15318 
1. 15210 

1. 15102 
1.14994 
1. 14887 

L 14780 
1. 14673 
1.14566 



1. 14460 



1. 14354 
1.14248 
1. 14142 

1. 14037 
1. 13931 
1. 13827 

1. 13722 
1. 13617 
1. 13513 



1. 13409 



1. 13306 
1. 13202 
1. 13099 

1.12996 
1. 12894 
1. 12791 

1.12689 
1. 12587 
1. 12485 



1. 12384 



1. 12283 
1. 12181 
1. 12081 

1. 11980 
1. 11880 
1. 11780 

1. 11680 
1. 11580 
1. 11481 



1.11382 



1. 11283 
1. 11184 
1. 11085 

1. 10987 
1. 10889 
1. 10791 

1. 10693 
1. 10596 
1.10499 



1. 10402 



Cos. 



9. 99894 

9.99894 
9. 99893 
9.99892 

9.99892 
9. 99891 
9.99891 

9.99890 
9.99890 
9.99889 



9. 



9.99888 
9.99888 
9.99887 

9.99887 
9.99886 
9. 99885 

9.99885 
9.99884 
9.99884 



9.99883 



9.99883 
9. 99882 
9.99882 

9.99881 
9.99880 
9.99880 

9.99879 
9.99879 
9. 99878 



9.99878 



9. 99877 
9. 99876 
9. 99876 

9.99875 
9.99875 
9.99874 

9.99874 
9.99873 
9.99872 



9.99872 



9.99871 
9.99871 
9.99870 

9 99869 
9.99869 
9.99S68 

9.99868 
9.99867 
9. 99867 



9.99866 



100 

99 
98 
97 

96 
95 
94 



92 
91 

90 

89 
88 
87 



85 
84 

83 
82 
81 

80 

79 
78 
77 

76 
75 
74 

73 
72 
71 

70 



68 
67 

66 
65 
64 

63 
62 
61 

60 

59 
58 
57 

56 
55 
54 

53 
52 
51 

50 



Prop. Pts. 





109 


108 


1 


10.9 


10.8 


2 


21.8 


21. 6 


q 
O 


39 7 
oZ, 4 


q9 a 

OZ. * 


A 


43 fi 


47. 9 
t ko. Z 


K 

O 


O*. O 


0*. u 


O 


OO. t 


A4 fi 
0*. O 


7 


7ft 3 

<D. 0 


71 A 


o 
O 


fl7 9 
of. Z 


fift A 
oO. 4 


Q 

V 


Oft 1 

VO. 1 


Q7 9 

Ui . At 




107 


106 


1 


10.7 


10.6 


2 


21. 4 


21. 2 


3 


qo i 


71 fi 


A 
t 


49 ft 

1Z. O 


49 4 


K 

0 


13 1 
OO. 0 


oo. u 


fi 

D 


A4 9 
D*. Z 


A3 A 
OO. o 


7 


74 0 
#4. V 


*7A O 
#4. At 


o 
© 


or a 
OO. O 


OA Q 


Q 
V 


OA q 
VO. 0 


OR 4 




105 


104 


1 


10.5 


10.4 


2 


21.0 


20. 8 


q 
O 


qi i 

01. 0 


qi 9 
01. z 


A 
t 


49 A 


41 ft 
41. 0 


0 


19 1 
OZ. 0 


R9 A 
OZ. U 


ft 
O 


fi3 fi 
DO. U 


A9 4 
OZ. 4 


7 
i 


7Q * 
lO. 0 


79 fi 
1 Z. O 


o 
o 


OA A 


fi3 9 
oO. Z 


Q 
V 


04 5 


03 A 
aO. O 




103 


102 


1 


10.3 


10.2 


2 


20. 6 


20.4 


q 
o 


qn o 
oU. v 


qn a 
oU. 0 


A 
"k 


41 9 


4/1 fi 
4U. 5 


0 


01. 0 


ii n 

01. U 


a 
0 


A1 C 
01. o 


A1 9 

01. z 


7 


79 1 
iZ. 1 


71 4 
/ 1. 4 


O 
O 


89 4 
oZ. t 


fi1 A 
Ol. O 


V 


09 7 
VZ. i 


Ol Q 
VI. 5 




101 


100 


1 


10.1 


10.0 


2 


20. 2 


20.0 


Q 

O 


on q 
oU. 6 


qn ft 

OU. U 


A 


Aft 4 


4ft ft 


0 


en r 
OU. 0 


ift ft 

OU. U 


a 
0 


ah ft 
OU. 0 


Aft ft 

OU. u 


/ 


/U. / 


7ft ft 

/u. u 


Q 

O 


on fi 
oU. o 


fift ft 
oU. U 


Q 

V 


OO Q 
vu. y 


Oft ft 

vu. u 




99 


98 


1 


9.9 


9.8 


2 


19.8 


19.6 


3 


29.7 


29.4 


4 


39.6 


39.2 


5 


49.5 


49.0 


6 


59.4 


58.8 


7 


69.3 


68.6 


8 


79.2 


78.4 


9 


89.1 


88.2 




97 


96 


1 


9.7 


9.6 


2 


19.4 


19.2 


3 


29.1 


28.8 


4 


38.8 


38.4 


5 


48.5 


48.0 


6 


58.2 


57.6 


7 


67.9 


67.2 


8 


77.6 


76.8 


9 


87.3 


86.4 



Cos. 



d. 



Cot. 



d.c. 



Tan. 



Sin. 



Prop. Pts. 
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4° 





bin. 


a. 


Tan. 


U. C. 




Cos. 




Prop. PtS. 


50 


8 89464 




8. 89598 




1. 10402 


9.99866 


50 




97 


96 






97 




97 








i 
i 


9.7 


9.6 














51 


8 89561 


96 
95 
96 


8 89695 


97 
96 
96 


1. 10305 


9. 99865 


49 


2 


19.4 


19.2 


52 


8. 89657 


8. 89792 


l! 10208 


9. 99865 


48 


3 


29.1 


28.8 


53 


8. 89752 


8.89888 


1. 10112 


9. 99864 


47 


A 

4 

5 


38.8 
48.5 


38.4 
48.0 


54 


8 89848 


95 
95 
95 


8.89984 


96 
96 
96 


1. 10016 


9. 99864 


46 


6 


58.2 


57.6 


55 


8. 89943 


8.90080 


1.09920 


9.99863 


45 


7 


67.9 


67.2 


56 


8.90038 


8. 90176 


1.09824 


9.99862 


44 


8 
9 


77.6 
87.3 


76.8 
86.4 


57 


8.90133 


95 
95 
94 


8. 90272 


95 
95 
95 


1.09728 


9.99862 


43 






OK 


58 


8. 90228 


8. 90367 


1.09633 


9. 99861 


42 




1 

2 




9.5 
9.0 


59 


8.90323 


8. 90462 


1.09538 


9.99860 


41 




1 


60 


8. 90417 


94 


8. 90557 


95 


1.09443 


9. 99860 


40 




3 
4 


28.5 
38.0 


61 


ft 90511 


94 
94 
93 


8 90652 


94 
95 
94 


1 09348 


9 99859 


39 




5 
6 
7 
8 


47.5 
57.0 
66.5 
76.0 


62 


8. 90605 


8. 90746 


L 09254 


9. 99859 


38 




63 


8.90699 


8.90841 


1.09159 


9.99858 


37 




64 


8. 90792 




8. 90935 


94 
93 
94 


1.09065 


9.99857 


36 




9 


85.5 


65 


8. 90885 


93 
93 
93 


8.91029 


1.08971 


9.99857 


35 


1 

2 


94 

9.4 
18.8 


93 

9.3 
18.6 


66 


8. 90978 


8. 91122 


1.08878 


9.99856 


34 


67 


8. 91071 


93 


8.91216 


93 
93 


1.08784 


9.99856 


33 


3 
4 


28.2 
37.6 


27.9 
37.2 


68 


8. 91164 


8.91309 


1.08691 


9.99855 


32 


69 


8. 91257 


93 
92 


8.91402 


93 


1.08598 


9.99854 


31 


5 
6 


47.0 
56.4 


46.5 
55.8 


70 


8 91349 


92 


8. 91495 


93 


1. 08505 


9 99854 

Urn <7(7U*/1 


30 


7 
8 


65.8 
75.2 


65.1 
74.4 


71 


8 91441 


92 
92 
91 


8. 91588 


92 
93 
92 


1 08412 


9 99853 


29 


9 


84.6 


83.7 


72 


8! 91533 


8! 91680 


l! 08320 


9.99852 


28 






92 




73 


8.91625 


8.91773 


1.08227 


9.99852 


27 




1 




9.2 


















2 


18.4 


74 


8. 91716 


91 
91 
91 


8. 91865 


92 
92 
91 


1.08135 


9.99851 


26 




3 


27.6 


75 


8. 91807 


8. 91957 


1.08043 


9.99851 


25 




4 


36.8 


76 


8. 91898 


8. 92049 


1. 07951 


9.99850 


24 




5 
6 


46.0 
55.2 


77 


O. «7X170«7 


91 
91 
90 


8. 92140 


91 
92 
91 


1 07860 


9 99849 


23 




7 


64.4 


78 


8.92080 


8.' 92231 


l! 07769 


9. 99849 


22 




8 


73.6 


79 


8. 92171 


8.92323 


1.07677 


9. 99848 


21 




9 

9 


I 


$2.8 

90 




















80 


8. 92261 


90 


8. 92414 


90 


1.07586 


9. 99847 


20 


i 
i 

o 

L 


9.1 
18.2 


9.0 
18.0 


















81 


8. 92351 


90 
90 
90 


8. 92504 


91 
90 
91 


1. 07496 


9 99847 


19 


q 
o 


27.3 


27.0 


82 


8*. 92441 


8*. 92595 


1.07405 


9. 99846 


18 


A 


36.4 


36.0 


83 


8. 92531 


8.92685 


1. 07315 


9. 99846 


17 


0 
c 
0 


45.5 
54.6 


45.0 
54.0 


84 


8. 92621 


89 
89 
89 


8. 92776 


90 
90 
89 


1. 07224 


9.99845 


16 


7 


63.7 


63.0 


85 


8. 92710 


8.92866 


1.07134 


9.99844 


15 


o 
o 


72.8 


72.0 


86 


8.92799 


8.92956 


1.07044 


9.99844 


14 


V 


81.9 


81.0 


87 


8.92888 


89 


8. 93045 


90 
89 


1.06955 


9.99843 


13 




1 


o? 


8.9 


88 


8. 92977 


89 


8. 93135 


1.06865 


9. 99842 


12 




2 


17.8 


89 


8. 93066 


88 


8. 93224 


89 


1. 06776 


9. 99842 


11 




3 


26.7 


















4 


35.6 




















90 


ft 03154 


89 


c 93313 


89 


1. 06687 


Q QQftAI 


10 




5 


44.5 


















6 


53.4 




















91 


8. 93243 


88 


8.93402 


89 


1.06598 


9.99840 


09 




7 


62.3 


92 


8. 93331 


88 
88 


8.93491 


89 
88 


1.06509 


9.99840 


08 




8 


71.2 


93 


8. 93419 


8.93580 


1.06420 


9.99839 


07 




9 


80.1 


















88 


87 


94 


8. 93507 


87 


8.93668 




1.06332 


9. 99838 


06 


1 


8.8 


8.7 


95 


8. 93594 


8. 93756 


88 
89 
87 


1.06244 


9.99838 


05 


2 


17.6 


17.4 


96 


S. 93682 


88 
87 


8. 93845 


1.06155 


9.99837 


04 


3 
4 


26.4 
35.2 


26.1 
34.8 


97 


8. 93769 


87 
87 
87 


8. 93932 


88 
88 
87 


1.06068 


9. 99836 


03 


5 


44.0 


43.5 


98 


8. 93856 


8. 94020 


1. 05980 


9. 99836 


02 


6 


52.8 


52.2 


99 


8. 93943 


8. 94108 


1.05892 


9. 99835 


01 


7 
8 


61.6 
70.4 


60.9 
69.6 


















100 


8.94030 




8.94195 




1.05805 


9. 99834 


00 


9 


79.2 


78.3 




Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 




Prop. Pts. 



86° 
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Sin. 


d. 


Tan. 


d. c 


Cot. 


Cos. 




00 


8.94030 




8. 94195 




1.05805 


9.99834 


100 






86 




87 




















01 


8.94116 


87 


8. 94282 


87 


L 05718 


9. 99834 


99 


02 




86 


8 Q43fiQ 

O. 91UUV 


87 


1. 05631 


0 00899 
y. vyooo 


08 
yo 


03 


Q 04980 


86 


8 94456 


87 


1 05544 


0 00839 
y. yyoo z 


07 
V4 


04 


8.94375 


86 


8. 94543 


87 


1. 05457 


9. 99832 


96 


05 


8. 94461 


85 


8 04030 

O. ffWOU 


86 


1 O5370 
1. UOO/ u 


0 00831 
V. WOOl 


05 

yo 


06 


8. 94546 


86 


8. 94716 


86 


1. 05284 


0 00830 
y. yyoou 


Q4 

y* 


07 


8.94632 


85 


8. 94802 


86 


1. 05198 


9. 99830 


93 


08 


8. 94717 


85 


8 04888 


86 


1. 05112 


0 00890 
v. yvo<Gy 


09 


09 


8 04809 


85 
oo 


8. 94974 


fift 
oo 


1 0509ft 
1. uouzo 


0 QOft9.fi. 


Q1 
VI 


10 


8. 94887 


85 


8. 95060 


85 


1. 04940 


9. 99828 


90 


11 


8. 94972 


85 


8. 95145 


86 


1. 04855 


9. 99827 


89 


12 


ft Q5057 
O. yoOO i 


84 


8 05931 

O. UO&Ol 


85 


1 047ft0 

i. u^/oy 


Q OOftOft 


88 
OO 


13 


8. 95141 


85 


8 0591ft 

O. VOulU 


85 


1 04ft84 


Q 0O89A 

v. vvo«o 


Of 


14 


8. 95226 


84 


8. 95401 


85 


1.04599 


9. 99825 


86 


15 

io 


ft Q5910 
O. yoOlU 


84 


8 0548ft 
O. VO^OO 


84 

o* 


1 04514 
1. U301* 




Q5 

oO 


16 


Q 05904 


84 


8 05570 
O. WOO/ w 


OO 


1 04490 
1. LrrtOU 


0 0Qft94 

y. yyo«4 


ft4 
o4 


17 


8. 95478 


84 


8. 95655 


84 


1. 04345 


9. 99823 


83 


18 


ft Q55ft9 


83 


8 Q573Q 
O. VO 4 OV 


84 
o* 


1 049A1 
1. \rx&OL 


O OQftOO 

y. yyo** 


ftO 


19 


8 Q5ft45 


83 


8 05899 

O. VOOAO 


85 
oo 


1 04177 
1. U*l/ / 


0 0Q899 

y. vyozz 


ftl 
ol 


20 


8. 95728 


84 


8.95908 


83 


1. 04092 


9. 99821 


80 


21 


8. 95812 


83 


8. 95991 


84 


1. 04009 


9. 99820 


79 


22 


8 05805 

O. yOOVO 


83 


8 QR075 
o. you/ o 


84 


1 09Q9K 
1. UOy*0 


Q QOQOA 

w. yyoZU 


7ft. 
to 


93 


8 05078 
o. vovt o 


82 


8 QA1 50 

o. yoioy 


89 
OO 


1. Uoo4i 


Q AOQ1Q 

y. yyoiy 


77 


24 


8.96060 


83 


8.96242 


83 


1.03758 


9.99818 


76 


95 


8 Qftl 49 


82 


8 QA395 
o. yoozo 


84 
o* 


1 AQA7K 


O QQftl 7 

y. yyol/ 


75 
40 


26 


8 Qfi995 


83 


8 Qft4O0 
o. votuy 


89 
oo 


1 H9(vQ1 


Q QQftl 7 

y. vyol / 


74 


27 


8. 96308 


82 


8. 96492 


82 


1.03508 


9. 99816 


73 


98 
zo 


8 Qft3Q0 
o. yooyu 


82 


ft QA574 

o. yoo/* 


89 


1 AQAOA 
1. U04ZO 


Q AAQ1 K 
V. VVolO 


70 


90 

.*y 


8 QA479 
O. ovn / x 


81 

Ol 


o OAA57 

o. vooo* 




1 fWiAl 
1. 0oo4o 


Q OQQ1 K 
V. VVolO 


71 


30 


8.96553 


82 


8. 96739 


83 


1. 03261 


9. 99814 


70 


31 


8.96635 


81 


8. 96822 


82 


1.03178 


9.99813 


69 


99 


ft QA71A 

o. yo< io 


89 


ft oAoru 
o. voyU4 


ft9 


1. UoOVo 


A AAG1 O 

y. vvolo 


AC 
OO 


99 
OO 


8 QA7Q& 

o. yo/yo 


81 


ft QAQftA 

o. vowoo 


ft9 


1 aoai a 
1. 0o014 


A AACIO 

v. yyol/ 


A7 


34 


8. 96879 


81 


8.97068 


82 


1.02932 


9. 99811 


66 


95 


8 QftQAO 
O. yoyoU 


81 


ft 071 5A 
O. VI lOU 


8.1 
Ol 


1 AOQCA 


A AAQ1 A 

v. vyolU 


A5 
OO 


9fi 


8 07041 


81 

Ol 


8 07991 
o. y 1 Zol 


89 


1 A07AA 


Q AAQ1 A 

y. vvoiu 


Ad 


37 


8.97122 


80 


8. 97313 


81 


1.02687 


9.99809 


63 


38 


8 07909 


81 


8 07904 
O. utoa'x 


81 
ol 


1 no AAA 


Q AAQAft 

y. vvouo 


AO 


30 

oy 


8 07983 
o. y # *oo 


80 

ou 


8 07475 
o. vino 


81 
Ol 


1 AOKOK 


A AAOAQ 
y. VVOUO 


A1 

01 


40 


8. 97363 


80 


8.97556 


81 


1.02444 


9.99807 


60 


41 


8. 97443 


80 


8. 97637 


80 


1. 02363 


9.99806 


59 


42 


8. 97523 


80 


8. 97717 


81 


1. 02283 


9.99805 


58 


43 


8. 97603 


79 


8. 97798 


80 


1. 02202 


9.99805 


57 


44 


8. 97682 


80 


8. 97878 


81 


1.02122 


9.99804 


56 


45 


8. 97762 


79 


8. 97959 


80 


1.02041 


9.99803 


55 


46 


8.97841 


79 


8. 98039 


80 


1.01961 


9. 99803 


54 


47 


8. 97920 


80 


8. 98119 


80 


1. 01881 


9. 99802 


53 


48 


8. 98000 


78 


8.98199 


79 


1. 01801 


9.99801 


52 


49 


8.98078 


79 


8. 98278 


80 


1. 01722 


9.99800 


51 


50 


8.98157 




8.98358 




1.01642 


9.99800 


50 


| Cos. 


d. 


Got. 


d. a 


Tan. 1 


Sin. 







87 


86 


i 


O. / 


ft A 
O. 0 


o 

L 


17. 4 


1*7 O 

17. 1 


6 


26. 1 


•60. O 


A 


QA Q 
04. O 


Oil A 

<vt. 4 


5 


43.5 


43.0 


6 


52. 2 


51. 6 


7 


60.9 


60.2 


8 


69.6 


68.8 


9 


78.3 


77.4 




85 


84 


1 


8.5 


8.4 


2 


17.0 


16.8 


3 


25.5 


25.2 


4 


34.0 


33.6 


5 


42.5 


42.0 


6 


51.0 


50.4 


7 


59.5 


58.8 


8 


68.0 


67.2 


9 


76.5 


75.6 



Prop. Pts. 



83 



1 


8.3 


2 


16.6 


3 


24.9 


4 


33.2 


5 


41.5 


6 


49.8 


7 


58.1 


8 


66.4 


9 


74.7 





82 


81 


1 


8.2 


8.1 


2 


16.4 


16.2 


3 


24.6 


24.3 


4 


32.8 


32.4 


5 


41.0 


40.5 


6 


49.2 


48.6 


7 


57.4 


56.7 


8 


65.6 


64.8 


9 


73.8 


72.9 



80 



1 


8.0 


2 


16.0 


3 


24.0 


4 


32.0 


5 


40.0 


6 


48.0 


7 


56.0 


8 


64.0 


9 


72.0 





79 


78 


1 


7.9 


7.8 


2 


15.8 


15.6 


3 


23.7 


23.4 


4 


31.6 


31.2 


5 


39.5 


39.0 


6 


47.4 


46.8 


7 


55.3 


54.6 


8 


63.2 


62.4 


9 


71.1 


70.2 



Prop. Pts. 



84° 



Digitized by G<X 



286 



Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 

Table LII. — Common logarithms of circular functions — Continued 



50 

51 
52 
53 

54 
55 
56 

57 
58 
59 

60 

61 
62 



64 
65 
66 

67 
68 
69 

70 

71 
72 
73 

74 
75 
76 

77 
78 
79 

80 

81 
82 



84 
85 



87 
88 
89 

90 

91 
92 
93 

94 
95 
96 

97 
98 
99 

100 



Sin. 



8.98157 

8.98236 
8. 98314 
8. 98393 

8.98471 
8. 98549 
8.98627 

8. 98705 
8.98782 
8.98860 



8. 98937 



8. 99015 
8.99092 
8. 99169 

8. 99245 
8.99322 
8.99399 

8. 99475 
8.99551 
8. 99628 



8. 99704 



8.99779 
8.99855 
8.99931 

9.00006 
9. 00082 
9.00157 

9.00232 
9.00307 
9. 00382 



9. 00456 



9. 00531 
9.00605 
9.00680 

9.00754 
9.00828 
9.00902 

9.00976 
9. 01049 
9.01123 



9.01196 



9.01269 
9.01343 
9. 01416 

9.01489 
9.01561 
9.01634 

9.01707 
9.01779 
9.01851 



9.01923 



d. 



79 
78 
79 
78 

78 
78 
78 

77 
78 
77 

78 

77 
77 
76 

77 
77 
76 

76 
77 
76 

75 

76 
76 
75 

76 
75 
75 

75 
75 
74 

75 

74 
75 
74 

74 
74 
74 

73 
74 
73 

73 

74 

73 
73 

72 
73 
73 

72 
72 
72 



Tan, 



8.98358 

8.98437 
8. 98516 
8.98595 

8.98674 
8. 98753 
8.98832 

8. 98910 
8.98989 
8.99067 



8. 99145 



8.99223 
8. 99301 
8.99379 

8. 99456 
8.99534 
8. 99611 

8.99688 
8.99765 
8.99842 



8. 99919 



8.99995 
9.00072 
9.00148 

9.00226 
9.00301 
9.00377 

9.00452 
9. 00528 
9.00604 



9. 00679 



9.00755 
9.00830 
9.00905 

9.00980 
9. 01055 
9. 01129 

9. 01204 
9. 01278 
9.01353 



9.01427 



9.01501 
9. 01575 
9.01649 

9. 01722 
9. 01796 
9.01869 

9.01943 
9.02016 
9.02089 



9. 02162 



79 
79 
79 
79 

79 
79 
78 

79 
78 
78 

78 

78 
78 
77 

78 
77 
77 

77 
77 
77 

76 

77 
76 
77 

76 
76 
75 

76 
76 
75 

76 

75 
75 
75 

75 
74 
75 

74 
75 
74 

74 

74 
74 

73 

74 
73 
74 

73 
73 
73 



Cot. 



1.01642 

1.01563 
1.01484 
1.01405 

1.01326 
1.01247 
1.01168 

1.01090 
1.01011 
1.00933 



1.00855 



1.00777 
1.00699 
1.00621 

1.00544 
1.00466 
1.00389 

1.00312 
1.00235 
1.00158 



1.00081 



1.00005 
0.99928 
0.99852 

0.99775 
0.99699 
0.99623 

0.99548 
0. 99472 

0.1 



0.99321 



0.99245 
0.99170 
0.99095 

0.99020 
0.98945 
0.98871 

0.98796 
0. 98722 
0. 98647 



0. 98573 



0.98499 
0.98425 
0.98351 

0.98278 
0. 98204 
0. 98131 

0.98057 
0. 97984 
0. 97911 



0.97838 



Cos. 



9.99800 

9.99799 
9. 99798 
9. 99797 

9.99797 
9.99796 
9.99795 

9.99794 
9.99794 
9.99793 



9.99792 



9.99791 
9.99791 
9.99790 

9.99789 
9.99788 
9.99788 

9.99787 
9.99786 
9.99785 



9.99785 



9.99784 
9.99783 
9.99782 

9.99782 
9.99781 
9.99780 

9.99779 
9.99779 
9. 99778 



9.99777 



9.99776 
9.99776 
9.99775 

9.99774 
9.99773 
9.99772 

9. 99772 
9.99771 
9.99770 



9. 99769 



9.99769 
9.99768 
9.99767 

9.99766 
9.99765 
9. 99765 

9.99764 
9.99763 
9.99762 



9.99761 



50 

49 
48 
47 

46 
45 
44 

43 
42 
41 



39 
38 
37 

36 
35 
34 



31 

30 

29 
28 
27 

26 
25 
24 

23 
22 
21 



19 
18 
17 



00 





79 


78 


1 


7.9 


7.8 


2 


15.8 


15.6 


3 


23.7 


23.4 


4 


31.6 


31.2 


5 


39.5 


39.0 


6 


47.4 


46.8 


7 


55.3 


54.6 


8 


63.2 


62.4 


9 


71.1 


70.2 



Prop. Pts. 



77 



1 


7.7 


2 


15.4 


3 


23.1 


4 


30.8 


5 


38.5 


6 


46.2 


7 


53.9 


8 


61.6 


9 


69.3 



76 



1 


7.6 


2 


15.2 


3 


22.8 


4 


30.4 


5 


38.0 


6 


45.6 


7 


53.2 


8 


60.8 


9 


68.4 





75 


74 


1 


7.5 


7.4 


2 


15.0 


14.8 


3 


22.5 


22.2 


4 


30.0 


29.6 


5 


37.5 


37.0 


6 


45.0 


44.4 


7 


52.5 


51.8 


8 


60.0 


59.2 


9 


67.5 


66.6 



16 




73 


15 
14 


1 

2 


7.3 
14.6 


13 
12 
11 


3 
4 


21.9 
29.2 


5 


36.5 


6 


43.8 


10 


7 


51.1 


8 


58.4 


09 


9 


65.7 


08 
07 




72 




1 


7.2 


06 


2 


14.4 


05 


3 


21.6 


04 


4 


28.8 




5 


36.0 


03 


6 


43.2 


02 


7 


50.4 


01 


8 


57.6 




9 


64.8 



Cos. 



Cot. 



d. c. 



Tan. 



Sin. 



Prop. Pts. 



84° 
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Table LII. — Common logarithms of circular functions — Continued 



6° 



Sin. 



00 


9.01923 


01 
02 
03 


9. 01996 
9. 02067 
9.02139 


04 

05 
06 


9. 02211 
9.02283 
9.02354 


07 
08 
09 


9. 02425 
9. 02497 
9. 02568 


10 


9.02639 


11 
12 
13 


9. 02710 
9.02780 
9.02851 


14 
15 
16 


9. 02921 
9. 02992 
9. 03062 


17 
18 
19 


9. 03132 
9. 03202 
9.03272 


20 


9. 03342 


21 
22 
23 


9.03412 
9.03481 
9.03551 


24 
25 
26 


9. 03620 
9.03690 
9.03759 


27 
28 
29 


9.03828 
9.03897 
9. 03966 


30 


9.04034 


31 
32 
33 


9.04103 
9.04171 
9.04240 


34 

35 
36 


9. 04308 
9. 04376 
9.04444 


37 
38 
39 


9.04512 
9.04580 


40 


9.04715 


41 
42 
43 


9.04783 
9.04850 
9. 04918 


44 
45 
46 


9.04985 
9.05052 
9.05119 


47 
48 
49 


9. 05186 
9. 05253 
9. 05319 


50 


9. 05386 



73 

71 
72 
72 

72 
71 
71 

72 
71 
71 

71 

70 
71 
70 

71 
70 
70 

70 
70 
70 

70 

69 
70 
69 

70 

69 
69 

69 
69 
68 



68 
69 
68 

68 
68 
68 

68 
68 
67 

68 

67 
68 
67 

67 
67 
67 

67 
66 
67 



Tan. 



9.02162 



9. 02235 
9.02308 
9.02380 

9.02453 
9.02525 
9.02597 

9. 02670 
9.02742 
9.02813 



9.02885 



9. 02957 
9.03028 
9.03100 

9.03171 
9. 03242 
9.03314 

9.03385 
9.03455 
9.03526 



9.03597 



9. 03667 
9.03738 
9.03808 

9.03878 
9. 03948 
9.04018 

9.04088 
9; 04158 
9. 04228 



9.04297 



9. 04367 
9.04436 
9.04505 

9.04574 
9. 04643 
9. 04712 

9.04781 
9.04850 
9.04918 



9. 04987 



9.05055 
9.05124 
9.05192 

9.05260 
9.05328 
9.05396 

9. 05463 
9.05531 
9.05599 



9. 05666 



d. c. 



73 

73 
72 
73 

72 
72 
73 

72 
71 
72 

72 

71 
72 
71 

71 
72 
71 

70 
71 
71 

70 

71 
70 
70 

70 
70 
70 

70 

70 
69 

70 



69 

69 
69 
69 

69 
68 
69 

68 

69 
68 
68 



68 
67 



68 
67 



Cot. 



Cos. 



n Q7fi3A 

\J. V(000 




iftft 


0.97765 


9. 99761 


99 






Oft 


a Q7ftOA 


A QQ7fvQ 


Q7 

y* 


0.97547 


9.99758 


96 


ft 

U. y /I/O 


ft. \rviQ4 


0.1 
yo 


ft Q7AAQ 


Q QQ7K7 




0.97330 


9.99756 


93 


0. 97258 


9.99755 


92 


0.97187 


9.99754 


91 


ft Q7l1t 

u. w/ no 


a QQ7KQ 


Oft 


0. 97043 


9.99753 


89 


A QAQ70 
U. VOui i 


A AA7CO 

y. yv/oz 


00 
00 


A QAQftA 


A QQ7K1 

y. yy/01 


ft7 


0. 96829 


9.99750 


86 


A AA7RQ 
U. MO too 


y. yy/*v 




u. yoooo 


A AA7AO 

y. yy/*y 


OA 

o4 


0. 96615 


9.99748 


83 


0.96545 


9.99747 


82 


0.96474 


9.99746 


81 


A QAAAQ 

U. W4Uo 


v. yy7*o 


OA 

80 


0.96333 


9.99744 


79 


A AfiOAO 


O ACM it 

y. yyy44 


7Q 


A AA1Q9 


A AQ'TJQ 

y. yv/^o 


77 


0.96122 


9.99742 


76 


0. vovol 


A AQ7/41 

y. yy/4i 


7R 

70 


A AeAQO 


A AA7.4A 

y, yy <4u 


*7A 
/4 


0.95912 


9. 99739 


73 


0.95842 


9.99739 


72 


0.95772 


9.99738 


71 


A Gc7AO 


A GA7Q7 

y. yy/o/ 


70 


0.95633 


9.99736 


69 


0. 95564 


y. yy/oo 


Do 


a nunc 
0. W04VO 


A AATOif 

y. yy#o4 


At 

07 


0.95426 


9. 99734 


66 


A AKQE7 


0 aa7oq 

y. yy/do 




A ARQOQ 


A An7oO 

y. yy/oz 


64 


0. 95219 


9. 99731 


63 


0.95150 


9.99730 


62 


A QKAQO 


y. yvy^v 


Ol 


0. 95013 


9.99728 


60 


0. 94945 


9.99728 


59 


0.94876 


9.99727 


58 


0.94808 


9.99726 


57 


0.94740 


9.99725 


56 


0.94672 


9.99724 


55 


0.94604 


9.99723 


54 


0.94537 


9. 99723 


53 


0.94469 


9.99722 


52 


0.94401 


9.99721 


51 


0. 94334 


9.99720 


50 





72 


71 


1 


7.2 


7.1 


2 


14.4 


14.2 


3 


21.6 


21.3 


4 


28.8 


28.4 


5 


36.0 


35.5 


6 


43.2 


42.6 


7 


50.4 


49.7 


8 


57.6 


56.8 


9 


64.8 


63.9 



Prop. Pts. 



73 



1 


7.3 


2 


14.6 


3 


21.9 


4 


29.2 


5 


36.5 


6 


43.8 


7 


51.1 


8 


58.4 


9 


65.7 



70 



1 


7.0 


2 


14.0 


3 


21.0 


4 


28.0 


5 


35.0 


6 


42.0 


7 


49.0 


8 


56.0 


9 


63.0 





69 


68 


1 


6.9 


6.8 


2 


13.8 


13.6 


3 


20.7 


20.4 


4 


27.6 


27.2 


5 


34.5 


34.0 


6 


41.4 


40.8 


7 


48.3 


47.6 


8 


55.2 


54.4 


9 


62.1 


61.2 





67 


1 


6.7 


2 


13.4 


3 


20.1 


4 


26.8 


5 


33.5 


6 


40.2 


7 


46.9 


8 


53.6 


9 


60.3 




66 


1 


6.6 


2 


13.2 


3 


19.8 


4 


26.4 


5 


33.0 


6 


39.6 


7 


46.2 


8 


52.8 


9 


59.4 



Cos. 



Cot. 



d.o. 



Tan. 



Sin. 



Prop. Pts. 



83° 
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6° 



50 

51 
52 
53 

54 

55 
56 

57 
58 
59 

60 

61 
62 



64 

65 
66 

67 
68 
69 

70 

71 
72 
73 

74 
75 
76 

77 
78 
79 

80 

81 
82 



84 
85 
86 

87 
88 



90 

91 
92 
93 

94 
95 
96 

97 
98 
99 

100 



Sin. 



9.05386 

9.05452 
9. 05519 
9.05585 

9. 05651 
9.05717 
9.05783 

9.05849 
9. 05915 
9.05980 



9. 06046 



9. 06112 
9. 06177 
9.06242 

9.06307 
9. 06372 
9.06437 

9.06502 
9. 06567 
9. 06632 



9.06696 



9. 06761 
9.06825 
9.06889 

9. 06954 
9. 07018 
9. 07082 

9.07145 
9.07209 
9.07273 



9.07337 



9.07400 
9.07464 
9.07527 

9.07590 
9.07653 
9.07716 

9.07779 
9.07842 
9.07905 



9.07968 



9.08030 
9.08093 
9.08155 

9.08217 
9. 08280 
9.08342 

9.08404 
9.08466 
9.08528 



9.08589 



Cos. 



67 
66 
66 

66 
66 
66 

66 
65 
66 

66 

65 
65 
65 

65 
65 
65 

65 
65 
64 

65 

64 
64 
65 

64 
64 
63 

64 
64 
64 

63 

64 

63 
63 



63 
63 

63 
63 
63 

62 

63 
62 
62 

63 
62 
62 

62 
62 
61 



Tan. 



9.05666 

9.05733 
9.05801 
9.05868 

9.05935 
9.06002 
9.06068 

9. 06135 
9.06202 
9.06268 



9.06335 



9. 06401 
9.06467 
9.06534 

0.06600 
9.06666 
9.06731 

9. 06797 
9.06863 
9.06928 



9.06994 



9. 07059 
9. 07124 
9. 07190 

9.07255 
9. 07320 
9.07385 

9.07449 
9. 07514 
9. 07579 



9.07643 



9. 07708 
9.07772 
9.07836 

9.07900 
9.07964 
9.08028 

9.08092 
9. 08156 
9.08220 



9.08283 



9.08347 
9.08410 
9.08474 

9. 08537 
9.06600 
9.06663 

9.08726 
9. 08789 
9.08852 



9.08914 



Cot. 



d.o. 

67 

68 
67 
67 

67 
66 
67 

67 
66 
67 



66 
67 



66 
65 
66 

66 
65 
66 

65 

65 
66 
65 

65 
65 
64 

65 
65 
64 

65 

64 
64 
64 

64 
64 
64 

64 
64 
63 

64 

63 
64 



63 
63 



63 
62 



d. c. 



Cot. 



0.94334 

0.94267 
0.94199 
0.94132 

0.94065 
0.93998 
0.93932 

0.93865 
0.93798 
0. 93732 



0.93665 



0. 93599 
0.93533 
0.93466 

0.93400 
0.93334 
0. 93269 

0.93203 
0.93137 
0. 93072 



0.93006 



0.92941 
0. 92876 
0. 92810 

0. 92745 
0.92680 
0. 92615 

0.92551 
0.92486 
0. 92421 



0. 92357 



0.92292 
0.92228 
0.92164 

0. 92100 
0.92036 
0. 91972 

0. 91908 
0. 91844 
0.91780 



0.91717 



0.91653 
0. 91590 
0.91526 

0.91463 
0.91400 
0.91337 

0.91274 
0.91211 
0.91148 



0.91086 



Tan. 



Cos. 



9.99720 

9.99719 
9. 99718 
9. 99717 

9.99716 
9. 99716 
9.99715 

9. 99714 
9. 99713 
9. 99712 



9.99711 



9. 99710 
9. 99709 
9. 99709 

9.99708 
9. 99707 
9.99706 

9.99705 
9.99704 
9.99703 



9. 99702 



9. 99701 
9.99701 
9.99700 

9.99699 
9.99698 
9.99697 

9. 99696 
9. 99695 
9.99694 



9. 99693 



9.99693 
9.99692 
9. 99691 

9.99690 
9.99689 
9. 



9.99687 
9.99686 
9.99685 



9.99684 



9.99683 
9. 99682 
9.99682 

9.99681 
9.99680 
9.99679 

9.99678 
9.99677 
9.99676 



9.99675 



Sin. 



50 

49 
48 
47 

46 
45 
44 

43 
42 
41 

40 

39 
38 
37 

36 
35 
34 

33 
32 
31 

30 

29 
28 
27 

26 
25 
24 

23 
22 
21 

20 

19 
18 
17 

16 
15 
14 

13 
12 
11 

10 

09 
08 
07 

06 
05 
04 

03 
02 
01 

00 





67 


66 


1 


6.7 


6.6 


2 


13.4 


13.2 


3 


20.1 


19.8 


4 


26.8 


26.4 


5 


33.5 


33.0 


6 


40.2 


39.6 


7 


46.9 


46.2 


8 


53.6 


52.8 


9 


60.3 


59.4 



Prop. Pts. 



68 



1 


6.8 


2 


13.6 


3 


20.4 


4 


27.2 


5 


34.0 


6 


40.8 


7 


47.6 


8 


54.4 


9 


61.2 



65 



1 


6.5 


2 


13.0 


3 


19.5 


4 


26.0 


5 


32.5 


6 


39.0 


7 


45.5 


8 


52.0 


9 


58.5 





64 


63 


1 


6.4 


6.3 


2 


12.8 


12.6 


3 


19.2 


18.9 


4 


25.6 


25.2 


5 


32.0 


31.5 


6 


38.4 


37.8 


7 


44.8 


44.1 


8 


51.2 


50.4 


9 


57.6 


56.7 





62 


1 


6.2 


2 


12.4 


3 


18.6 


4 


24.8 


5 


31.0 


6 


37.2 


7 


43.4 


8 


49.6 


9 


55.8 




61 


1 


6.1 


2 


12.2 


3 


18.3 


4 


24.4 


5 


30.5 


6 


36. C 


7 


42.7 


8 


48*8 


9 


54.9 



Prop. Pts. 



83° 
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7° 





Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 




Prop. Pts. 


00 


0.08580 


62 


9. 08914 


63 


0.01086 


9. 00675 


100 




63 

6.3 
12.6 
18.0 


01 
02 
03 


0. 08651 
0.08713 
0.08774 


62 
61 
62 


9. 08977 
9. 09040 
9. 09102 


63 
62 
62 


0.01023 
0.00060 
0.90808 


9.00674 
0.00673 
0.00672 


99 
98 
97 


1 

2 
3 


04 
05 
06 


0.08836 
0.08807 
0.08058 


61 
61 
61 


9. 09164 
9. 09227 
9. 09289 


63 
62 
62 


0.00836 
0.00773 
0. 90711 


0. 00671 
0. 90670 
0.00660 


96 
95 
94 


4 

5 
6 
7 


25. 2 
31.5 
37.8 
44.1 


07 
08 
00 


0.00010 
0.00080 
0.00141 


61 
61 
61 


9.09351 
9.09413 
9.09475 


62 
62 
62 


0.90649 
0.90587 
0.90525 


0.00660 
0.99668 
9.99667 


93 
92 
91 


8 
0 


50.4 
56.7 

62 

6.2 
12.4 
18.6 
24.8 
31.0 
37.2 
43.4 
40.6 
55.8 


10 


0.00202 


61 


9.09537 


61 


0.90463 


9.90666 


90 


1 


11 

12 
13 

14 
15 
16 


0. 00263 
0. 00324 
0. 00385 

0. 00445 
0.00506 
0. 00566 


61 
61 
60 

61 
60 
60 


9. 09508 
9.09660 
9. 00722 

0.00783 
0.00845 
9.09906 


62 
62 
61 

62 
61 
61 


0. 90402 
0.90340 
0.90278 

0.90217 
0. 90155 
0.90094 


0.00665 
0.00664 
0. 00663 

0.00662 
0.99661 
9.99660 


80 
88 
87 

86 
85 
84 


2 
3 
4 
5 
6 
7 
8 
0 


17 
18 
10 


0.00626 
0.00686 
0. 00747 


60 
61 
60 


9.09967 
9. 10028 
9. 10089 


61 
61 
61 


0.90033 
0. 89972 
0.89911 


9.99650 
0.00658 
9.90657 


83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
0 


61 

6.1 
12.2 
18.3 
24.4 
30. 5 
36.6 
42.7 
48.8 
54.0 

60 


20 


0. 00807 


60 


9. 10150 


61 


0.89850 


0.99656 


80 


21 
22 
23 

24 
25 
26 


0. 09867 
0.00926 
9.09986 

9.10046 
9. 10106 
9. 10165 


59 
60 
60 

60 
59 
60 


9. 10211 
9. 10272 
9. 10333 

9. 10394 
9. 10454 
9. 10515 


61 
61 
61 

60 
61 
60 


0. 89789 
0. 89728 
0.89667 

0.89606 
0.89546 
0.89485 


9.99655 
9.99654 
9.99653 

9. 99652 
9. 99651 
9.99650 


70 
78 
77 

76 
75 
74 


27 
28 
20 


9. 10225 
9. 10284 
9. 10343 


59 
59 
59 


9. 10575 
9. 10635 
9. 10696 


60 
61 
60 


0. 89425 
0.89365 
0. 89304 


9. 99640 
0.00648 
0.09648 


73 
72 
71 


1 
2 
3 
4 


6.0 
12.0 
18.0 
24.0 


30 


9. 10402 


60 


9. 10756 


60 


0.89244 


9. 99647 


70 


5 
6 


30.0 
36.0 


31 
32 
33 


9. 10462 
9. 10521 
9. 10580 


59 
59 
58 


9. 10816 
9. 10876 
9. 10936 


60 
60 
60 


0.89184 
0.89124 
0.89064 


9. 99646 
9.99645 
9.99644 


60 
68 
67 


7 
8 
0 


42.0 
48.0 
54.0 


34 
35 
36 

37 
38 
30 


9. 10638 
9. 10697 
9. 10756 

9. 10815 
9. 10873 
9. 10932 


59 
59 
59 

58 
59 
58 


9. 10996 
9. 11056 
9. 11115 

9. 11175 
9. 11234 
9.11294 


60 
59 
60 

59 
60 
59 


0. 89004 
0. 88944 
0.88885 

0.88825 
0. 88766 
0.88706 


9.99643 
9.99642 
9.99641 

9.99640 
9.99639 
9.99638 


66 
65 
64 

63 
62 
61 


1 
2 
3 
4 

5 
6 


59 

5.0 
11.8 
17.7 
23.6 
20.5 
35 4 
41.3 
47.2 
53.1 

58 

5.8 
11.6 
17.4 
23.2 
20.0 
34.8 
40.6 
46.4 
52.2 


40 


9. 10990 


58 


9. 11353 


60 


0.88647 


9.99637 


60 


7 
8 
0 

1 
2 
3 
4 
5 
6 
7 
8 
0 


42 
43 

44 
45 
46 

47 
48 
40 


v. UU4o 

9. 11107 
9. 11165 

9. 11223 
9. 11281 
9. 11339 

9. 11397 
9. 11454 
9. 11512 


59 
58 
58 

58 
58 
58 

57 
58 
58 


Q 11/119 
v. 114 16 

9. 11472 
9. 11531 

9. 11590 
9. 11649 
9. 11708 

9. 11767 
9. 11826 
9. 11884 


59 
59 
59 

50 
50 
50 

50 
58 
50 


U. ooOo/ 
0.88528 
0.88469 

0.88410 
0. 88351 
0.88292 

0.88233 
0.88174 
0. 88116 


V. WOOD 

9. 99635 
9. 99634 

9.99633 
9.99632 
9.90631 

0.00630 
0.00620 
9. 99628 


OV 

58 
57 

56 
55 
54 

53 
52 
51 


50 


9. 11570 




9. 11043 




0.88057 


9. 99627 


50 
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7° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9. 11570 


57 


9. 11943 


58 


0.88057 


9.99627 


50 






51 

52 
53 

54 
55 
56 

57 

! 58 
59 


9.11627 
9. 11685 
9. 11742 

9.11799 
9. 11857 
9. 11914 

9. 11971 
9. 12028 
9. 12085 


58 
57 
57 

58 
57 
57 

57 
57 
57 


9. 12001 
9. 12060 
9. 12118 

9. 12177 
9. 12235 
9.12293 

9. 12351 
9. 12409 
9.12467 


59 
58 
59 

58 
58 
68 

58 
58 
58 


0.87999 
0. 87940 
0. 87882 

0. 87823 
0.87765 
0. 87707 

0. 87649 
0. 87591 
0.87533 


9.99626 
9.99625 
9.99624 

9.99623 
9.99622 
9.99621 

9.99620 
9. 99619 
9. 99618 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


59 

5.9 
11.8 
17.7 
23.6 
29.5 
35.4 
41.3 
47.2 
53.1 

58 

5.8 
11.6 
17.4 
23.2 
29.0 
34.8 
40.6 
46.4 
52.2 


60 


9. 12142 


56 


9. 12525 


68 


0. 87475 


9. 99617 


40 


1 

2 
3 
4 
5 
6 
7 
8 
9 


61 
62 
63 

64 
65 
66 


9. 12198 
9. 12255 
9. 12312 

9. 12368 
9. 12425 
9. 12481 


57 
57 
56 

57 
56 
56 


9. 12583 
9. 12640 
9.12698 

9. 12756 
9. 12813 
9. 12870 


57 
58 
58 

57 
57 
58 


0. 87417 
0. 87360 
0.87302 

0. 87244 
0. 87187 
0. 87130 


9. 99616 
9. 99615 
9. 99614 

9. 99613 
9. 99612 
9. 99611 


39 
38 
37 

36 
35 
34 


67 
68 
69 


9.12537 
9. 12594 
9. 12650 


57 
56 
56 


9. 12928 
9. 12985 
9. 13042 


57 
57 
57 


0. 87072 
0. 87015 
0.86958 


9. 99610 
9.99609 
9.99608 


33 
32 
31 


1 
2 
3 
4 

5 


57 

5.7 
11.4 
17.1 
22.8 
28.5 
34.2 
39.9 
45.6 
51.3 

56 

5.6 
11.2 
16.8 
22.4 
28.0 
33.6 
39.2 
44.8 
50.4 


70 


9. 12706 


56 


9. 13099 


57 


0.86901 


9. 99607 


30 


71 

72 
73 

74 
75 
76 

77 
78 
79 


9. 12762 
9. 12818 
9. 12874 

9. 12930 
9. 12985 
9. 13041 

9.13097 
9. 13152 
9. 13208 


56 
56 
56 

55 
56 
56 

55 
56 
55 


9. 13156 
9. 13213 
9. 13270 

9. 13327 
9. 13384 
9. 13441 

9. 13497 
9. 13554 
9. 13610 


57 
57 
57 

57 
57 
56 

67 
56 
57 


0.86844 
0.86787 
0. 86730 

0. 86673 
0. 86616 
0.86569 

0.86503 
0.86446 
0. 86390 


9.99606 
9. 99605 
9.99604 

9.99603 
9.99601 
9.99600 

9. 99599 
9. 99598 
9. 99597 


29 
28 
27 

26 
25 
24 

23 
22 
21 


6 
7 
8 
9 

1 1 
2 
3 
4 
5 
6 
7 
8 
9 


80 


9. 13263 


55 


9. 13667 


56 


0.86333 


9. 99596 


20 


81 
82 
83 


9. 13318 
9. 13373 
9. 13429 


55 
56 
55 


9. 13723 
9. 13779 
9. 13835 


56 
56 
57 


0. 86277 
0. 86221 
0. 86165 


9. 99595 
9. 99594 
9. 99593 


19 
18 
17 


84 
85 
86 

87 
88 
89 


9. 13484 
9. 13539 
9. 13594 

9. 13649 
9. 13703 
9. 13758 


55 
55 
56 

54 

55 
55 


9. 13892 
9. 13948 
9. 14004 

9. 14060 
9. 14115 
9. 14171 


56 
56 
56 

55 
56 
56 


0. 86108 
0. 86052 
0.85996 

0.85940 
0.85885 
0.85829 


9. 99592 
9. 99591 
9. 99590 

9. 99589 
9.99588 
9. 99687 


16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
5 

7 
8 
9 

1 
2 
3 
4 

! 5 
6 
7 
8 
9 


55 

5.5 
11.0 
16.5 
22.0 
27.5 
33. 0 
3&5 
44.0 
49.5 

54 

5.4 
10.8 
16.2 
21.6 
27.0 
32.4 
37.8 
43.2 
48.6 


90 


9. 13813 


54 


9. 14227 


66 


0.85773 


9. 99586 


10 


91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 13867 
9.13922 
9.13976 

9. 14031 
9. 14085 
9. 14139 

9. 14193 
9. 14248 
9. 14302 


55 
54 
55 

54 
54 
54 

55 
54 
54 


9. 14283 
9. 14338 
9. 14394 

9. 14449 
9. 14504 
9. 14560 

9. 14615 
9. 14670 
9. 14725 


55 
56 
56 

55 
56 
55 

55 
55 
55 


0. 85717 
0. 85662 
0.85606 

0.85561 
0.85496 
0.85440 

0.85385 
0.85330 
0.85275 


9. 99585 
9. 99584 
9. 99583 

9. 99582 
9. 99581 
9. 99580 

9. 99578 
9. 99577 
9.99576 


09 
08 
07 

06 
05 
04 

03 
02 
01 


100 


9. 14356 




9. 14780 




0.85220 


9. 99575 


00 
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8° 








Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 




Prop. Pts. 


00 


9. 14356 


53 


9. 14780 


55 


0.85220 


9.99575 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9. 14409 
9. 14463 
9. 14517 

9. 14571 
9. 14624 
9. 14678 

9. 14731 
9. 14785 
9. 14838 


54 
54 
54 

53 
54 
53 

54 
53 
53 


9. 14835 
9. 14890 
9. 14945 

9.15000 
9. 15054 
9. 15109 

9. 15164 
9. 15218 
9. 15273 


55 
55 
55 

54 
55 
55 

54 
65 
54 


0. 85165 
0.85110 
0. 85055 

0.85000 
0.84946 
0. 84891 

0. 84836 
0.84782 
0.84727 


9.99574 
9.99573 
9.99572 

9.99571 
9.99570 
9.99569 

9.99568 
9.99567 
9. 99566 


99 
98 
97 

96 
95 
94 

93 
92 
91 


l 

2 
3 
4 
5 
6 
7 
8 
9 


55 

5.5 
11.0 
16.5 
22.0 
27.5 
33.0 
38.5 
44.0 
49.5 


10 


9. 14891 


54 

53 
53 
53 

53 
53 
53 

52 
53 
53 


9. 15327 


54 

54 
55 
54 

54 

64 
64 

64 
63 
64 


0.84673 


9.99565 


90 






11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 14945 
9. 14998 
9. 15051 

9. 15104 
9. 15157 
9. 15210 

9. 15263 
9. 15315 
9. 15368 


9. 15381 
9. 15435 
9. 15490 

9. 15544 
9. 15598 
9. 15652 

9. 15706 
9. 15760 
9. 15813 


0.84619 
0. 84565 
0. 84510 

0.84456 
0.84402 
0.84348 

0.84294 
0.84240 
0. 84187 


9. 99563 
9.99562 
9.99561 

9. 99560 
9.99559 
9. 99558 

9.99557 
9. 99556 
9.99555 


89 
88 
87 

86 

1 85 
84 

83 
82 
81 


1 

2 
3 
4 
5 
6 
7 
8 
9 


54 

5.4 
10.8 
16.2 
21.6 
27.0 
32.4 
37.8 
43.2 
48.6 


20 


9. 15421 


52 


9. 15867 


54 


0.84133 


9.99554 


80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 15473 
9. 15526 
9. 15578 

9. 15631 
9. 15683 
9. 15735 

9. 15787 
9. 15840 
9. 15892 


53 
52 
53 

52 
52 
52 

53 
52 
52 


9. 15921 
9. 15974 
9.16028 

9. 16081 
9. 16135 
9. 16188 

9. 16241 
9. 16295 
9. 16348 


53 
54 
53 

64 
63 
53 

54 

53 
53 


0. 84079 
0.84026 
0. 83972 

0.83919 
0.83865 
0. 83812 

0.83759 
0.83705 
0.83652 


9.99553 
9. 99552 
9. 99550 

9.99549 
9.99548 
9. 99547 

9.99546 
9.99545 
9.99544 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


53 

5.3 
10.6 
15.9 
21.2 
26.5 
31.8 
37.1 
42.4 
47.7 


30 


9. 15944 


51 


9. 16401 


53 


0.83599 


9.99543 


70 






31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 15995 
9. 16047 
9. 16099 

9. 16151 
9. 16203 
9. 16254 

9. 16306 
9. 16357 
9. 16409 


52 
52 
52 

52 
51 
52 

51 
52 
51 


9. 16454 
9. 16507 
9.16560 

9. 16613 
9. 16665 
9. 16718 

9. 16771 
9. 16823 
9. 16876 


53 
53 
53 

52 
53 
53 

52 
53 
52 


0. 83546 
0.83493 
0. 83440 

0.83387 
0.83335 
0.83282 

0.83229 
0.83177 
0.83124 


9.99542 
9. 99540 
9. 99539 

9. 99538 
9.99537 
9.99536 

9. 99535 
9.99534 
9.99533 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


52 

5.2 
10.4 
15.6 
20.8 
26.0 
31.2 
36.4 
41.6 
46.8 


40 


9. 16460 


51 


9. 16928 


53 


0. 83072 


9.99532 


60 






41 
42 
43 

44 

45 
46 

47 
48 
49 


9. 16511 
9.16563 
9. 16614 

9.16665 
9. 16716 
9. 16767 

9. 16818 
9. 16869 
9. 16919 


52 
51 
51 

51 
51 
51 

51 
50 
51 


9. 16981 
9. 17033 
9. 17085 

9. 17138 
9. 17190 
9. 17242 

9. 17294 
9. 17346 
9. 17398 


52 
52 
53 

52 
52 
52 

52 
52 
52 


0. 83019 
0.82967 
0.82915 

0.82862 
0.82810 
0.82758 

0.82706 
0.82654 
0.82602 


9.99530 
9. 99529 
9.99528 

9. 99527 
9.99526 
9.99525 

9.99524 
9.99523 
9.99521 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


51 

5.1 
10.2 
15.3 
20.4 
25.5 
30.6 
35.7 
40.8 
45.9 


50 


9. 16970 




9. 17450 




0.82550 


9.99520 
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8° 






Sin. 


d. 


Tan. 


d. c. 


Got. 


Cos. 




Prop. Pts. 


50 


9. 16970 


51 


9. 17450 


52 


0.82550 


9.99520 


50 






51 
52 
53 


9. 17021 
9. 17072 
9. 17122 


51 
50 
51 


9. 17502 
9. 17553 
9. 17605 


51 
52 
52 


0. 82498 
0.82447 
0.82395 


9. 99519 
9.99518 
9. 99517 


49 
48 
47 


1 
2 


52 

5.2 
10.4 


54 
55 
56 


9. 17173 
9. 17223 
9.17273 


50 
50 
51 


9. 17657 
9. 17708 
9.17760 


51 
52 
51 


A OOOi Q 

0. 82343 
0.82292 
0.82240 


a A A e 1 a 

9. 99516 
9.99515 
9. 99514 


46 
45 
44 


3 
4 

5 

i 6 


15.6 
20. 8 
2&0 
31.2 


57 
58 
59 


9. 17324 
9. 17374 
9. 17424 


50 
50 
50 


9. 17811 
9. 17863 
9. 17914 


52 
51 
51 


A 001 QA 

0. 82189 
0. 82137 
0.82086 


A AAR1 O 
9. 99512 

9. 99511 
9. 99510 


4<3 
42 
41 


7 
8 
9 


36.4 

At A 
41. O 

46.8 


60 


9. 17474 


50 


9. 17965 


52 


0. 82035 


9. 99509 


40 






61 
62 
63 


9. 17524 
9. 17575 
9. 17624 


51 
49 
50 


9. 18017 
9. 18068 
9. 18119 


51 
51 
51 


0. 81983 
0.81932 
0.81881 


9. 99508 
9.99507 
9.99505 


39 
38 
37 


1 

2 


51 

5.1 
10.2 


64 
65 
66 


9. 17674 
9. 17724 
9. 17774 


50 
50 
50 


9. 18170 
9. 18221 
9. 18272 


51 
51 
51 


A Ol OOA 

0. 81830 
0. 81779 
0.81728 


9. 99504 
9.99503 
9.99502 


06 
35 
34 


3 
4 

5 
6 


15.3 
20. 4 
25! 5 
30.6 


67 
68 
69 


9. 17824 
9. 17873 
9. 17923 


49 
50 
50 


A t OOAO 

9. 18323 
9. 18374 
9. 18425 


51 
51 
50 


0. 81677 
0. 81626 
0.81575 


A AACA1 
9. 99501 

9.99500 
9. 99499 


33 
32 
31 


7 

Q 

8 
9 


35.7 

ACi Q 

4U. 0 

45.9 


70 


9. 17973 


49 


9. 18475 


51 


0. 81525 


9. 99497 


30 






71 
72 
73 


9. 18022 
9. 18072 
9. 18121 


50 
49 
49 


9. 18526 
9. 18577 
9.18627 


51 
50 
51 


0. 81474 
0. 81423 
0. 81373 


9.99496 
9.99495 
9.99494 


29 
28 
27 


1 

2 


50 

5.0 
10.0 


74 
75 
76 


A lOITA 

9. 18170 
9. 18220 
9.18269 


50 
49 
49 


A 1 OA TO 

9. 18678 
9. 18728 
9. 18778 


50 
50 
51 


A Ol OQO 

0. 81322 
0. 81272 
0. 81222 


A AAil AO 

9. 99493 
9. 99492 
9.99490 


OA 

to 
25 
24 


3 
4 
5 
6 


15.0 
20. 0 
25.0 
30.0 


77 
78 
79 


9. 18318 
9. 18367 
9. 18416 


49 
49 
49 


9. 18829 
9. 18879 
9. 18929 


50 
50 
50 


0. 81171 
0. 81121 
0. 81071 


9. 99489 
9.99488 
9. 99487 


23 
22 
21 


7 
8 
9 


35.0 

AC\ A 

4U. U 

45.0 


80 


9. 18465 


49 


9. 18979 


50 


0. 81021 


9. 99486 


20 






81 
82 
83 


9. 18514 
9.18563 
9. 18612 


49 
49 
49 


9. 19029 
9. 19080 
9. 19130 


51 
50 
49 


0.80971 
0.80920 
0.80870 


9. 99485 
9.99483 
9.99482 


19 
18 
17 


1 
2 


49 

4.9 
9.8 


84 

85 
86 


9. 18661 
9. 18709 
9. 18758 


48 
49 
48 


A 1A1TA 

9. 19179 
9. 19229 
9. 19279 


50 
50 
50 


A OAO0 1 

0. 80821 
0. 80771 
0.80721 


A AAjIOI 

9. 99481 
9.99480 
9. 99479 


16 
15 
14 


3 
4 
5 
6 


14.7 
19. 6 
24.5 
29.4 


87 
88 
89 


9.18806 
9.18855 
9. 18904 


49 
49 
48 


9. 19329 
9. 19379 
9. 19428 


50 
49 

50 


0. 80671 
0.80621 
0. 80572 


9. 99477 
9. 99476 
9.99475 


13 
12 
11 


7 

o 
8 

9 


34.3 
39. 2 
44.1 


90 


9. 18952 


48 


9. 19478 


50 


0. 80522 


9. 99474 


10 






91 
92 
93 


9. 19000 
9. 19049 
9. 19097 


49 
48 
48 


9. 19528 
9. 19577 
9. 19627 


49 
50 
49 


0. 80472 
0. 80423 
0. 80373 


9. 99473 
9.99472 
9. 99470 


09 
08 
07 


1 
2 


48 

4.8 
9.6 


94 
95 
96 


9. 19145 
9. 19193 
9. 19241 


48 
48 
48 


9. 19676 
9. 19725 
9. 19775 


49 
50 
49 


0.80324 
0.80275 
0. 80226 


9.99469 

a AA^flO 

9.99467 


06 
05 
04 


3 
4 
5 
6 


14.4 
19.2 
24.0 
28.8 


97 
98 
99 


9. 19289 
9. 19337 
9. 19385 


48 
48 
48 


9. 19824 
9. 19873 
9. 19922 


49 
49 
49 


0. 80176 
0. 80127 
0.80078 


9. 99466 
9.99464 
9.99463 


03 
02 
01 


7 
8 
9 


33.6 
38.4 
43.2 


100 


9. 19433 




9. 19971 




0.80029 


9.99462 


00 
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ess- 
oin. 


a. 


Tan. 


a. c. 


oot. 


Cos. 




Prop. Pts. 


00 


9. 19433 


AQ 


9.19971 


At\ 


0.80029 


9. 99462 


100 






01 
02 
03 


9. 19481 
9. 19529 
9. 19577 


48 
48 
47 


9. 20020 
9.20069 
9. 20118 


49 
49 
49 


0.79980 
0. 79931 
0.79882 


9. 99461 
9. 99460 
9.99458 


99 
98 
97 


4 

1 
2 


9 

4.9 
9.8 


04 

05 
06 


9. 19624 
9. 19672 
9. 19719 


48 
47 
48 


9. 20167 
9. 20216 
9.20265 


49 
49 
48 


0.79833 
0. 79784 
0. 79735 


9. 99457 
9. 99456 
9. 99455 


96 
95 
94 


3 
4 

5 
6 


14.7 
19.6 
24.5 
29.4 


07 
08 
09 


9. 19767 
9. 19814 
9. 19862 


47 
48 
47 


9. 20313 
9.20362 
9. 20411 


49 
49 
48 


0.79687 
0. 79638 
0. 79589 


9. 99454 
9. 99452 
9. 99451 


93 
92 
91 


7 
8 
9 


34.3 
39.2 
44.1 


10 


9. 19909 


AT 


9. 20459 


49 


0. 79541 


9.99450 


90 






11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 19956 
9.20004 
9.20051 

9.20098 
9. 20145 
9. 20192 

9. 20239 
9. 20286 
9. 20333 


AQ 

4o 

47 
47 

47 
47 
47 

47 

47 
47 


9. 20508 
9. 20556 
9. 20605 

9.20653 
9. 20701 
9. 20750 

9. 20798 
9. 20846 
9.20894 


48 
49 
48 

48 
49 
48 

AQ 

4o 

48 
48 


0. 79492 
0. 79444 
0. 79395 

0. 79347 
0.79299 
0. 79250 

0. 79202 
0. 79154 
0. 79106 


9.99449 
9. 99447 
9. 99446 

9. 99445 
9. 99444 
9. 99443 

9. 99441 
9. 99440 
9. 99439 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 

2 
3 
4 
5 
6 
7 
8 
9 


48 

4.8 
9.6 
14.4 
19. 2 
24.0 
28.8 
33.6 
38.4 
43.2 


20 


9.20380 


AT 

4/ 


9. 20942 


48 


0. 79058 


9. 99438 


80 






21 
22 
23 


9. 20427 
9. 20473 
9. 20520 


Ait 

40 

47 
47 


9.20990 
9.21038 
9. 21086 


48 
48 
48 


0. 79010 
0. 78962 
0. 78914 


9. 99436 
9.99435 
9.99434 


79 
78 
77 


1 

2 


47 

4.7 
9.4 


24 
25 
26 


9. 20567 
9. 20613 
9.20660 


46 
47 
46 


9. 21134 
9. 21182 
9. 21229 


48 
47 
48 


0.78866 
0. 78818 
0. 78771 


9.99433 
9. 99432 
9.99430 


76 
75 
74 


3 
4 
5 
6 


14.1 
18.8 
23.5 
28.2 


27 
28 
29 


9. 20706 
9. 20752 
9. 20799 


46 
47 
46 


9. 21277 
9. 21325 
9. 21372 


48 
47 
48 


0. 78723 
0. 78675 
0.78628 


9. 99429 
9. 99428 
9. 99427 


73 
72 
71 


7 
8 
9 


32.9 
37. 6 
42.3 


30 


9. 20845 


46 


9. 21420 


47 


0.78580 


9. 99425 


70 






31 
32 
33 

34 
35 
36 

37 
38 
39 


9.20891 
9.20938 
9.20984 

9. 21030 
9. 21076 
9. 21122 

9. 21168 
9. 21214 
9. 21260 


47 
46 
46 

46 
46 
46 

46 
46 
46 


9. 21467 
9. 21515 
9. 21562 

9. 21610 
9. 21657 
9. 21704 

9. 21751 
9. 21798 
9. 21846 


48 
47 
48 

47 

47 
47 

4.7 

48 
47 


0. 78533 
0. 78485 
0. 78438 

0.78390 
0. 78343 
0.78296 

0. 78249 
0. 78202 
0. 78154 


9. 99424 
9.99423 
9. 99422 

9. 99420 
9.99419 
9.99418 

9.99417 
9.99415 
9. 99414 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 

2 
3 
4 
5 
6 
7 
8 
9 


46 

4. 6 
9.2 
13.8 
18.4 
23. 0 
27.6 
32.2 
36.8 
41.4 


40 


9. 21306 


46 


9. 21893 


47 


0. 78107 


9.99413 


60 






41 
42 
43 


9. 21351 

Q 91 3Q7 

9. 21443 


46 
46 
45 


9. 21940 
9.22034 


47 
47 
46 


0. 78060 
a Torn 9 

0.77966 


9.99412 
v. VV41U 

9. 99409 


59 

CO 

o© 
57 


1 


45 

4.5 


44 
45 
46 


9. 21488 
9. 21534 
9. 21579 


46 
45 
46 


9.22080 
9. 22127 
9. 22174 


47 
47 
47 


0. 77920 
0. 77873 
0. 77826 


9.99408 
9.99407 
9.99405 


56 
55 
54 


2 
3 
4 

5 


9.0 
13.5 
18.0 
22.5 


47 
48 
49 


9. 21625 
9. 21670 
9.21716 


45 
46 
45 


9. 22221 
9. 22267 
9. 22314 


46 
47 
47 


0. 77779 
0.77733 
0. 77686 


9.99404 
9.99403 
9.99402 


53 
52 
51 


6 
7 

8 
9 


27.0 
31.5 
36.0 
40.5 


50 


9.21761 




9.22361 




0.77639 


9.99400 


50 








Cos. 


d. 


Got. 


d. c. 
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9° 




Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9. 21761 


45 


9. 22361 


46 


0. 77639 


9. 99400 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


9. 21806 
9. 21851 
9. 21897 

9. 21942 
9. 21987 
9. 22032 

9. 22077 
9. 22122 
9. 22167 


45 
46 
45 

45 
45 
45 

45 
45 
44 


9.22407 
9.22454 
9.22500 

9. 22547 
9.22593 
9.22639 

9.22685 
9. 22732 
9.22778 


47 
46 
47 

46 
46 
46 

47 
46 
46 


0. 77593 
0. 77546 
0.77500 

0.77453 
0.77407 
0.77361 

0.77315 
0.77268 
0.77222 


9.99399 
9.99398 
9.99396 

9. 99395 
9.99394 
9.99393 

9.99391 
9. 99390 
9.99389 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
g 

9 


47 

4.7 
9.4 
14.1 
18.8 
23.5 
28.2 
32.9 
37. 6 
42^3 


60 


9. 22211 


45 


9.22824 


46 


0.77176 


9.99388 


40 






61 
62 
63 

64 
65 
66 

67 
68 
69 


9.22256 
9.22301 
9.22346 

9.22390 
9. 22435 
9.22480 

9. 22524 
9.22568 
9.22613 


45 
45 
44 

45 
45 
44 

44 
45 
44 


9. 22870 
9.22916 
9.22962 

9.23008 
9.23054 
9. 23100 

9.23146 
9. 23191 
9.23237 


46 
46 
46 

46 
46 
46 

45 
46 
46 


0. 77130 
0. 77084 
0.77038 

0. 76992 
0. 76946 
0.76900 

0.76854 
0.76809 
0. 76763 


9.99386 
9. 99385 
9.99384 

9.99382 
9.99381 
9.99380 

9.99379 
9.99377 
9.99376 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
g 

9 


46 

4.6 
9.2 
13.8 
18.4 
23.0 
27.6 
32.2 
36 8 
4L4 


70 


9.22657 


45 


9. 23283 


46 


0. 76717 


9.99375 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9.22702 
9.22746 
9.22790 

9. 22834 
9. 22878 
9.22922 

9.22967 
9. 23011 
9.23054 


44 
44 
44 

44 
44 
45 

44 
43 
44 


9. 23328 
9. 23374 
9. 23419 

9. 23465 
9. 23510 
9.23556 

9.23601 
9.23646 
9.23692 


46 
45 
46 

45 
46 
45 

45 
46 
45 


0.76672 
0.76626 
0.76581 

0.76535 
0.76490 
0.76444 

0. 76399 
0.76354 
0.76308 


9.99373 
9. 99372 
9. 99371 

9.99369 
9.99368 
9.99367 

9.99366 
9.99364 
9.99363 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 

2 
3 
4 
5 
6 
7 
g 

9 


45 

4.5 
9.0 
13.5 
18.0 
22.5 
27.0 
31.5 
36.0 
40!5 


80 


9. 23098 


44 


9. 23737 


45 


0. 76263 


9.99362 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 23142 
9.23186 
9. 23230 

9. 23274 
9. 23317 
9.23361 

9. 23404 
9. 23448 
9. 23491 


44 
44 
44 

43 
44 
43 

44 
43 
44 


9. 23782 
9.23827 
9.23872 

9. 23917 
9.23962 
9.24007 

9. 24052 
9. 24097 
9. 24142 


45 
45 
45 

45 
45 
45 

45 
45 
44 


0. 76218 
0.76173 
0. 76128 

0.76083 
0.76038 
0. 75993 

0. 75948 
0.75903 
0.75858 


9.99360 
9.99359 
9.99358 

9.99356 
9.99355 
9.99354 

9.99352 
9. 99351 
9. 99350 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 
7 

Q 
O 

9 


44 

4.4 

8.8 
13.2 
17.6 
22.0 
26.4 
30.8 
35 2 
39.6 


90 


9. 23535 


43 


9. 24186 


45 


0. 75814 


9.99348 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


o 93578 

Urn sAjXJ f O 

9. 23622 
9. 23665 

9. 23708 
9. 23752 
9. 23795 

9. 23838 
9.23881 
9. 23924 


44 
43 
43 

44 
43 
43 

43 
43 
43 


9. 24231 
9*. 24276 
9. 24321 

9.24365 
9. 24410 
9.24454 

9.24499 
9. 24543 
9.24588 


45 
45 
44 

45 
44 
45 

44 
45 
44 


n 7K7RQ 

0. 75724 
0. 75679 

0.75635 
0.75590 
0.75546 

0.75501 
0.75457 
0.75412 


Q QQ1A7 
V. Wail 

9. 99346 
9.99344 

9.99343 
9.99342 
9.99340 

9.99339 
9. 99338 
9.99336 


09 
08 
07 

06 
05 

(\A 

04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


43 

4.3 
8.6 
12.9 
17.2 
21.5 
25.8 
30.1 
34.4 
38.7 


100 


9. 23967 




9.24632 




0.75368 


9. 99335 


00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 




Prop. Pts. 
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10° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.23967 


43 


9. 24632 


44 


0.75368 


9.99335 


100 






01 
02 
03 


9. 24010 
9.24053 
9.24096 


43 
43 
43 


9.24676 
9. 24720 
9. 24765 


44 
45 
44 


0. 75324 
0. 75280 
0.75235 


9.99334 
9.99332 
9.99331 


99 
98 
97 






04 
05 
06 


9. 24139 
9. 24181 
9.24224 


42 
43 
43 


9.24809 
9.24853 
9. 24897 


44 
44 
44 


0. 75191 
0.75147 
0.75103 


9.99330 
9.99328 
9.99327 


96 
95 
94 


1 
2 
3 


44 

4.4 

8.8 
13.2 


07 
08 
09 


9.24267 
9. 24310 
9. 24352 


43 
42 
43 


9.24941 
9.24985 
9.25029 


44 
44 
44 


0. 75059 
0. 75015 
0. 74971 


9.99326 
9.99324 
9.99323 


93 

! 92 
91 


4 

5 
6 
7 


17.6 
22.0 
26.4 
30.8 


10 


9.24395 


42 


9.25073 


44 


0. 74927 


9.99322 


90 


8 
9 


35.2 
39.6 


11 
12 
13 


9. 24437 
9. 24480 
9. 24522 


43 
42 
43 


9. 25117 
9. 25161 
9.25205 


44 
44 
43 


0.74883 
0.74839 
0.74795 


9.99320 
9. 99319 
9.99318 


89 
88 
87 






14 
15 
16 


9.24565 
9. 24607 
9.24649 


42 
42 
43 


9.25248 
9.25292 
9.25336 


44 
44 
43 


0.74752 
0. 74708 
0.74664 


9. 99316 
9.99315 
9. 99314 


86 
85 
84 




43 


17 
18 
19 


9. 24692 
9. 24734 
9. 24776 


42 
42 
42 


9. 25379 
9. 25423 
9. 25466 


44 
43 
44 


0.74621 
0.74577 
0.74534 


9. 99312 
9.99311 
9. 99310 


83 
82 
81 


1 
2 
3 
4 


4.3 
8.6 
12.9 
17.2 


20 


9. 24818 


42 


9.25510 


43 


0.74490 


9. 99308 


80 


5 
6 


21.5 
25.8 


21 
22 
23 


9.24860 
9.24902 
9.24944 


42 
42 
42 


9. 25553 
9.25597 
9.25640 


44 

43 
44 


0.74447 
0. 74403 
0.74360 


9.99307 
9.99305 
9. 99304 


79 
78 
77 


7 
8 
9 


30.1 
34.4 
38.7 


24 
25 
26 


9.24986 
9.25028 
9. 25070 


42 
42 
42 


9. 25684 
9.25727 
9.25770 


43 
43 
43 


0. 74316 
0. 74273 
0. 74230 


9.99303 
9. 99301 
9.99300 


76 
75 
74 






27 
28 
. 29 


9.25112 
9.25154 
9.25196 


42 
42 
41 


9. 25813 
9.25857 
9.25900 


44 
43 
43 


0. 74187 
0. 74143 
0. 74100 


9.99299 
9. 99297 
9.99296 


73 
72 
71 


1 

2 


42 

4.2 
8.4 


30 


9.25237 


42 


9.25943 


43 


0. 74057 


9.99294 


70 


3 
4 


12.6 
16.8 


31 
32 
33 


9.25279 
9. 25321 
9. 25362 


42 
41 
42 


9.25986 
9.26029 
9.26072 


43 
43 
43 


0. 74014 
0. 73971 
0.73928 


9.99293 
9.99292 
9.99290 


69 
68 
67 


5 
6 
7 
8 


21.0 
25.2 
29.4 
33.6 


34 
35 
36 


9.25404 
9.25445 
9. 25487 


41 
42 
41 


9.26115 
9. 26158 
9. 26201 


43 
43 
42 


0.73885 
0.73842 
0. 73799 


9.99289 
9.99288 
9.99286 


66 
65 
64 


9 


37.8 


37 
38 
39 


9.25528 
9.25570 
9.25611 


42 
41 
41 


9. 26243 
9.26286 
9. 26329 


43 
43 
43 


0. 73757 
a 73714 
0.73671 


9.99285 
9.99283 
9.99282 


63 
62 
61 




41 


40 


9. 25652 


42 


9.26372 


42 


0.73628 


9. 99281 


60 


1 

2 


4.1 

8.2 


41 

42 
43 


u. JKfOtrr 

9. 25735 
9. 25776 


41 
41 
41 


9.26457 
9.26500 


43 
43 
42 


U. i oOOO 

0.73543 
0.73500 


Q 0Q97Q 

9. 99278 
9.99276 


CO 
Oa 

58 
57 


3 
4 
5 
6 


12.3 
16.4 
20.5 . 
24.6 


44 
45 
46 


9. 25817 
9.25858 
9.25899 


41 
41 
41 


9.26542 
9.26585 
9.26627 


43 
42 
43 


0.73458 
0.73415 
0.73373 


9.99275 
9.99274 
9.99272 


56 
55 
54 


7 
8 
9 


28.7 
32.8 
36.9 


47 
48 
49 


9.25940 
9. 25981 
9. 26022 


41 
41 
41 


9.26670 
9.26712 
9. 26754 


42 
42 
43 


0.73330 
0.73288 
0.73246 


9.99271 
9. 99269 
9.99268 


53 
52 
51 






50 


9.26063 




9.26797 




0.73203 


9.99267 


50 








Cos. 


d. 
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10° 





Sin. 


d. 


Tan. 


d. c 


Cot. 


Cos. 




Prop. Pts. 


60 


9.26063 


41 

41 
41 
41 


9.26797 


42 

42 
42 
43 


0.73203 


9.99267 


50 






61 
52 
53 


9. 26104 
9. 26145 
9. 26186 


9.26839 
9.26881 
9. 26923 


0. 73161 
0. 73119 
0. 73077 


9. 99265 
9. 99264 
9. 99262 


49 
48 
47 






54 
55 
56 


9.26227 
9. 26267 
9.26308 


40 
41 
41 


9.26966 
9.27008 
9.27050 


42 
42 
42 


0.73034 
0.72992 
0. 72950 


9.99261 
9. 99260 
9.99258 


46 
45 
44 


1 

2 
3 


43 

4.3 

8.6 
12.9 


67 
58 
59 


9. 26349 
9.26389 
9. 26430 


40 
41 
40 


9.27092 
9. 27134 
9. 27176 


42 
42 
42 


0.72908 
0.72866 
0.72824 


9.99257 
9.99255 
9.99254 


43 
42 
41 


4 

6 
7 


17.2 
21.5 
25.8 
30.1 


60 


9. 26470 


41 

40 
41 
40 


9. 27218 


42 

42 
41 
42 


0. 72782 


9. 99252 


40 


8 
9 


34.4 
38.7 


61 

62 
63 


9. 26511 
9.26551 
9. 26592 


9.27260 
9. 27302 
9.27343 


0. 72740 
0.72698 
0. 72657 


9.99251 
9.99250 
9. 99248 


39 
38 
37 






64 
65 
66 

67 
68 
69 


9. 26632 
9.26672 
9. 26713 

9.26753 
9.26793 
9.26833 


AC\ 

41 
40 

Af\ 

40 
40 


9. 27385 
9. 27427 
9. 27469 

9. 27610 
9. 27552 
9. 27594 


42 
42 
41 

42 
42 
41 


0. 72615 
0.72573 
0.72531 

0. 72490 
0.72448 
0.72406 


9. 99247 
9.90245 
9.99244 

9.99243 
9.99241 
9. 99240 


36 
35 
34 

33 
32 
31 


1 
2 
3 
4 


42 

4.2 
8.4 
12.6 
16.8 
21.0 
25.2 
29.4 
33.6 
37.8 


70 


9.26873 


40 

41 
40 
40 


9. 27635 


42 

41 
42 
41 


0. 72365 


9. 99238 


30 


5 
6 


71 
72 
73 


9. 26913 
9. 26954 
9.26994 


9. 27677 
9. 27718 
9.27760 


0. 72323 
0. 72282 
0.72240 


9.99237 
9.99236 
9. 99234 


29 
28 
27 


7 
8 
9 


74 
75 
76 


9.27034 
9.27073 
9. 27113 


39 
40 
40 


9. 27801 
9.27842 
9.27884 


41 
42 
41 


0. 72199 
0. 72158 
0.72116 


9.99233 
9.99231 
9.99230 


26 
25 
24 






77 
78 
79 


9. 27153 
9. 27193 
9.27233 


Af\ 

40 
40 


9.27925 
9. 27966 
9.28008 


41 
42 
41 


0. 72075 
0.72034 
0.71992 


9.99228 
9.99227 
9.99225 


23 
22 
21 


1 

2 


41 

4.1 
8.2 
12.3 
16.4 
20.5 

OA A 

Z4. O 

28.7 
32.8 
36.9 


80 


9. 27273 


39 

40 
40 
39 

40 
39 
40 


9. 28049 


41 

41 
41 
41 

41 
41 
41 


0. 71951 


9.99224 


20 


3 
4 


81 
82 
83 

84 
85 
86 


9. 27312 
9. 27352 
9. 27392 

9. 27431 
9. 27471 
9.27510 


9.28090 
9.28131 
9. 28172 

9.28213 
9.28254 
9.28295 


0. 71910 
0. 71869 
0. 71828 

0.71787 
0.71746 
0.71705 


9. 99222 
9.99221 
9.99220 

9.99218 
9.99217 
9.99215 


19 
18 
17 

16 
15 
14 


5 

D 
O 

7 
8 
9 


87 
88 
89 


9.27550 
9.27589 
9.27629 


39 
40 
39 


9. 28336 
9.28377 
9.28418 


41 
41 
41 


0.71664 
0. 71623 
0.71582 


9. 99214 
9. 99212 
9.99211 


13 
12 
11 






90 


9.27668 


39 

40 
39 
39 


9.28459 


41 

40 
41 
41 


0. 71541 


9.99209 


10 


1 


40 

4.0 


91 

09 
v« 

93 


9. 27707 

Q O7747 
a. £>i 111 

9.27786 


9.28500 
9.28581 


0.71500 

U. /14oU 

0.71419 


9.99208 
9. 99205 


09 
07 


2 
3 
4 
5 


8.0 
12.0 
16.0 
20.0 


94 
95 
96 


9.27825 
9.27864 
9.27904 


39 
40 

39 


9.28622 
9.28662 
9.28703 


40 
41 
41 


0.71378 
0.71338 
0. 71297 


9.99203 
9.99202 
9.99201 


06 
05 
04 


6 
7 

8 
9 


24.0 
28.0 
32.0 
36.0 


97 
98 
99 


9.27943 
9.27982 
9. 28021 


39 
39 
39 


9. 28744 
9. 28784 
9.28825 


40 
41 
40 


0.71256 
0. 71216 
0. 71175 


9.99199 
9. 99198 
9. 99196 


03 
02 
01 






100 


9.28060 




9.28865 




0. 71135 


9.99195 


00 
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11° 



Sin. 



00 


9.28060 


01 


9.28009 


02 


9. 28138 


no 

MO 


Q 9C177 


04 


0. 28216 


Oft 


Q 9ft9^4 


Oft 


Q OOOQQ 


07 


0.28332 


08 


0. 28371 


00 


0.28409 


1A 
IV 


0 Oft 44ft 


11 


9. 28487 


12 


V. £oOZO 


13 

10 


O 9ft*^4 
V. 4000* 


14 


9. 28602 






1 A 


Q 9ftfi7Q 


17 


9. 28718 


18 


9.28756 


10 


9. 28794 


20 


Q OOOQQ 


21 


9.28871 


22 


Q 93000 


23 


Q 00047 


24 


9. 28985 


25 


Q 90094. 


26 




27 


9. 29100 


28 


9. 29138 


20 


9. 29176 


30 


Q 9Q914 


31 


9. 29252 


32 




33 


O 90397 


34 


9. 29365 


35 


0 90403 


36 


0 90441 


37 


9. 29478 


38 


9. 29516 




0 90ft.11 
v. £VOxn 


40 


9.29591 


41 


9.29629 


42 


9.29666 


43 


9.29704 


44 


9. 29741 


45 


9. 29779 


46 


9. 29816 


47 


9.29854 


48 


9. 29891 


40 


9.29928 


50 


9.29966 



39 
39 
39 

38 
39 
39 

39 
38 
39 

39 



38 

39 
38 
39 

38 
38 
39 

38 

38 
38 
38 



38 
38 

38 
38 
38 

38 

37 
38 
38 

38 
38 
37 

38 
38 
37 

38 

37 
38 
37 

38 
37 
38 

37 
37 
38 



Tan. 



9.28865 



9.28906 
9.28946 
9.28986 

9.29027 
9.29067 
9. 29107 

9. 29148 
9. 29188 
9.29228 



9. 29268 



9.29308 
9. 29348 
9.29388 

9.29428 
9. 29468 
9.29508 

9.29548 
9.29588 
9.29628 



9.29668 



9. 29707 
9. 29747 
9. 29787 

9.29827 
9. 29866 
9.29906 

9. 29945 
9.29985 
9.30024 



0.30064 



9. 30103 
9. 30143 
0. 30182 

9. 30221 
9. 30261 
9.30300 

9.30339 
9.30378 
9. 30418 



9.30457 



9. 30496 
9.30535 
0. 30574 

0.30613 
9.30652 
9. 30601 

0. 30730 
0.30769 
9.30807 



9.30846 



d.c. 



41 

40 
40 
41 

40 
40 
41 

40 
40 
40 

40 

40 
40 
40 

40 
40 
40 

40 
40 
40 

39 

40 
40 
40 



40 
39 

40 
39 
40 

39 

40 

39 
39 

40 
39 
39 

39 
40 
39 

39 

39 
39 
39 

39 
39 



39 
38 
39 



Cot. 



0.71135 



0.71004 
0.71054 
0.71014 

0.70973 
0.70933 
0.70893 

0.70852 
0.70812 
0. 70772 



0.70732 



0.70692 
0.70652 
0.70612 

0. 70572 
0.70532 
0.70492 

0.70452 
0.70412 
0. 70372 



0.70332 



0. 70293 
0.70253 
0. 70213 

0. 70173 
0. 70134 
0.70094 

0.70055 
0.70015 
0.69976 



0. 



0.( 
0. 69857 
0.( 



0. 69779 
0. 69739 
0.69700 

0.60661 
0.69622 
0. 60582 



0.69543 



0.69504 
0.69465 
0.69426 

0.69387 
0. 69348 
0.< 



0.69270 
0. 69231 
0. 69193 



0.69154 



Cos. 



9. 99195 



9. 99193 
9.99192 
9.99190 

9.99189 
9.99187 
9. 99186 

9. 99184 
9.99183 
9. 99181 



9. 99180 



9. 99178 
9. 99177 
9. 99175 

9. 99174 
9. 99172 
9. 99171 

9. 99169 
9. 99168 
9. 99166 



9. 99165 



9. 99163 
9.99162 
9. 99160 

9. 99159 
9. 99157 
9. 99156 

9. 99154 
9. 99153 
9. 99151 



9. 99150 



9. 99148 
9. 99147 
9. 99145 

9. 99144 
9. 99142 
9.99141 

9. 99139 
9. 99138 
9. 99136 



9. 99135 



9. 99133 
9. 99132 
9. 99130 

9. 99128 
9. 99127 
9.99125 

9.99124 
9.99122 
9. 99121 



9.99119 



100 

99 
98 
97 

96 
95 
94 

93 
92 
91 

90 



88 
87 



85 
84 



82 
81 

80 

79 
78 
77 

76 
75 
74 

73 
72 
71 

70 



68 
67 

66 
65 
64 

63 
62 
61 

60 

59 
58 
57 

56 
55 
54 

53 
52 
51 

50 



Prop. Pts. 



41 



1 


4.1 


2 


8.2 


3 


12.3 


4 


16.4 


5 


20.5 


6 


24.6 


7 


28.7 


8 


32.8 


9 


36.9 



40 



1 


4.0 


2 


8.0 


3 


12.0 


4 


16.0 


5 


20.0 


6 


24.0 


7 


28.0 


8 


32.0 


9 


36.0 



39 



1 


3.9 


2 


7.8 


3 


11.7 


4 


15.6 


5 


19.5 


6 


23.4 


7 


27.3 


8 


31.2 


9 


35.1 



38 



1 


3.8 


2 


7.6 


3 


11.4 


4 


15.2 


5 


19.0 


6 


22.8 


7 


26.6 


8 


30.4 


9 


34.2 



Cos. 



Cot. 



d.c. 



Tan. 



Sin. 



Prop. Pts. 
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11° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9.29966 


37 


9.30846 


39 


0. 69154 


9.99119 


50 






51 
52 
53 


9.30033 
9. 30040 
9.30077 


37 
37 
37 


9.30885 
9. 30924 
9.30963 


39 
39 
38 


0.69115 
0. 6Q076 
0. 69037 


9. 99118 
9. 99116 
9. 99115 


49 
48 
47 






54 

55 
56 

57 
68 
59 


9.30114 
9.30151 
9.30188 

9. 30226 
9. 30263 
9. 30299 


37 
37 
38 

37 
36 
37 


9. 31001 
9. 31040 
9. 31078 

9.31117 
9.31156 
9.31194 


39 
38 
39 

39 
38 
39 


0.68999 
0.68960 
0. 68922 

0. 68883 
0. 68844 
0.68806 


9. 99113 
9. 99112 
9. 99110 

9.99108 
9. 99107 
9. 99105 


46 
45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


38 

3.8 
7.6 
11.4 
15.2 
19.0 
22.8 
26.6 
30.4 
34.2 


60 


9. 30336 


37 


9. 31233 


38 


0. 68767 


9.99104 


40 


61 
62 
63 


9. 30373 
9. 30410 
9. 30447 


37 
37 
37 


9. 31271 
9. 31310 
9. 31348 


39 
38 
38 


0. 68729 
0. 68690 
0.68652 


9.99102 
9. 99101 
9.99099 


39 
38 
37 


64 
65 
66 

67 
68 
69 


9. 30484 
9.30521 
9. 30567 

9. 30594 
9. 30631 
9. 30667 


37 
36 
37 

37 
36 
37 


9.31386 
9.31425 
9. 31463 

9. 31501 
9.31540 
9. 31578 


39 
38 
38 

39 
38 
38 


0. 68614 
0.68575 
0.68537 

0.68499 
0.68460 
0. 68422 


9.99098 
9.99096 
9. 99094 

9. 99093 
9. 99091 
9. 99090 


36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


37 

3.7 
7.4 
11.1 
14.8 
18.5 
22.2 
25.9 
29.6 
33.3 


70 


9. 30704 


37 


9. 31616 


38 


0.68384 


9.99088 


30 


71 
72 
73 


9. 30741 
9. 30777 
9. 30814 


36 
37 
36 


9.31664 
9. 31692 
9. 31730 


38 
38 
38 


0. 68346 
0.68308 
0. 68270 


9.99087 
9.99085 
9.99083 


29 
28 
27 


74 
75 
76 

77 
78 
79 


9. 30850 
9. 30887 
9. 30923 

9.30960 
9. 30996 
9. 31032 


37 
36 
37 

36 
36 
36 


9. 31768 
9. 31806 
9. 31844 

9. 31882 
9. 31920 
9. 31958 


38 
38 
38 

38 
38 
38 


0. 68232 
0. 68194 
0. 68156 

0. 68118 
0.68080 
0. 68042 


9. 99082 
9.99080 
9. 99079 

9.99077 
9. 99076 
9.99074 


26 
25 
24 

23 
22 
21 


1 

2 
3 
4 
5 
6 
7 
8 
9 


36 

3.6 
7.2 
10.8 
14.4 
18.0 
21.6 
25.2 
28.8 
32.4 


80 


9.31068 


37 


9.31996 


38 


0.68004 


9.99072 


20 


81 
82 
83 


9. 31105 
9. 31141 
9. 31177 


36 
36 
36 


9. 32034 
9. 32072 
9. 32110 


38 
38 
37 


0.67966 
0. 67928 
0. 67890 


9. 99071 
9.99069 
9.99068 


19 
18 
17 


84 
85 
86 


9. 31213 
9. 31250 
9.31286 


37 
36 
36 


9. 32147 
9. 32185 
9. 32223 


38 
38 
37 


0. 67853 
0. 67815 
0. 67777 


9. 99066 
9. 99064 
9.99063 


16 
15 
14 






87 
88 
89 


9. 31322 
9. 31368 
9. 31394 


36 
36 
36 


9. 32260 
9. 32298 
9. 32336 


38 
38 
37 


0. 67740 
0. 67702 
0. 67664 


9. 99061 
9.99060 
9.99058 


13 
12 
11 


1 

2 
3 
4 
5 
6 
7 
8 
9 


35 

3.5 
7.0 
10.5 
14.0 
17.5 
21.0 
24.5 
28.0 
31.5 


90 


9. 31430 


36 


9. 32373 


38 


0. 67627 


9.99056 


10 


91 
92 
93 

94 
95 
96 


9. 31466 
9. 31502 
9.31538 

9.31573 
9.31609 
9. 31645 


36 
36 
35 

36 
36 
36 


9. 32411 
9. 32448 
9. 32486 

9.32623 
9. 32661 
9. 32598 


37 
38 
37 

38 
37 
38 


0. 67589 
0. 67552 
0. 67514 

0. 67477 
0. 67439 
0. 67402 


9. 99055 
9.99053 
9.99052 

9. 99050 
9. 99048 
9. 99047 


09 
08 
07 

06 
05 
04 


97 
98 
99 


9. 31681 
9. 31717 
9. 31752 


36 
35 
36 


9. 32636 
9. 32673 
9. 32710 


37 
37 
37 


0. 67364 
0. 67327 
0. 67290 


9. 99045 
9. 99044 
9. 99042 


03 
02 
01 






100 


9. 31788 




9. 32747 




0. 67253 


9.99040 


00 
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12° 






Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9. 31788 


36 


9.32747 


38 


0.67253 


9.99040 


100 






01 
02 
03 


9.31824 
9. 31859 
9. 31895 


35 
36 
35 


9. 32785 
9. 32822 
9.32859 


37 
37* 
37 


0.67215 
0.67178 
0.67141 


9.99039 
9.99037 
9.99036 


99 
98 
97 






04 
05 
06 

07 
08 
09 


9. 31930 
9. 31966 
9.32001 

9. 32037 
9. 32072 
9. 32108 


36 
35 
36 

35 
36 
35 


9. 32896 
9. 32933 
9. 32971 

9. 33008 
9.33045 
9. 33082 


37 
38 
37 

37 
37 
37 


0. 67104 
0.67067 
0. 67029 

0.66992 
0. 66955 
0. 66918 


9.99034 
9.99032 
9. 99031 

9.99029 
9. 99028 
9.99026 


96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


(8 

3.8 
7.6 
11.4 
15.2 
19.0 
22.8 
26.6 
30.4 
34.2 


10 


9. 32143 


35 


9. 33119 


37 


0.66881 


9.99024 


90 


11 
12 
13 


9. 32178 
9. 32214 
9. 32249 


36 
35 
35 


9. 33156 
9. 33193 
9. 33230 


37 
37 
36 


0. 66844 
0.66807 
0.66770 


9. 99023 
9.99021 
9. 99019 


89 
88 
87 


14 
15 
16 

17 
18 
19 


9. 32284 
9. 32319 
9. 32355 

9. 32390 
9. 32425 
9. 32460 


35 
36 
35 

35 
35 
35 


9. 33266 
9. 33303 
9. 33340 

9.33377 
9. 33414 
9.33450 


37 
37 
37 

37 
36 
37 


0. 66734 
0.66697 
0.66660 

0.66623 
0. 66586 
0. 66550 


9. 99018 
9.99016 
9.99014 

9.99013 
9.99011 
9. 99010 


86 
85 
84 

83 
82 
81 


a 

i 

2 
3 
4 
5 
6 
7 
8 
9 


17 

3.7 
7.4 
11.1 
14.8 
18.5 
22.2 
25.9 
29.6 
33.3 


20 


9. 32495 


35 


9. 33487 


37 


0.66513 


9.99008 


80 


21 
22 
23 


9. 32530 
9. 32565 
9. 32600 


35 
35 
35 


9. 33524 
9. 33560 
9. 33597 


36 
37 
37 


0. 66476 
0.66440 
0. 66403 


9. 99006 
9.99005 
9. 99003 


79 
78 
77 


24 
25 
26 


9. 32635 
9. 32670 
9. 32705 


35 
35 
35 


9. 33634 
9. 33670 
9. 33707 


36 
37 
36 


0. 66366 
0. 66330 
0.66293 


9.99001 
9.99000 
9. 98998 


76 
'75 
74 






27 
28 
29 


9. 32740 
9. 32775 
9. 32809 


35 
34 
35 


9. 33743 
9. 33780 
9. 33816 


37 
36 
37 


0. 66257 
0.66220 
0. 66184 


9.98996 
9. 98995 
9. 98993 


73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

3.6 
7.2 
10.8 
14.4 
18.0 
21.6 
25.2 
28.8 
32.4 


30 


9. 32844 


35 


9. 33853 


36 


0.66147 


9. 98991 


70 


31 
32 
33 

34 
35 
36 


9. 32879 
9. 32914 
9. 32948 

9. 32983 
9. 33018 
9.33052 


35 
34 
35 

35 
34 
35 


9. 33889 
9. 33925 
9. 33962 

9. 33998 
9. 34034 
9.34071 


36 
37 
36 

36 
37 
36 


0.66111 
0. 66075 
0.66038 

0. 66002 
0. 65966 
0. 65929 


9.98990 
9.98988 
9. 98987 

9. 98985 
9.98983 
9. 98982 


69 
68 
67 

66 
65 
64 


37 
38 
39 


9. 33087 
9. 33121 
9. 33156 


34 
35 
34 


9. 34107 
9. 34143 
9. 34179 


36 
36 
36 


0. 65893 
0.65857 
0. 65821 


9. 98980 
9. 98978 
9. 98977 


63 
62 
61 


35 


40 


9. 33190 


35 


9. 34215 


37 


0. 66785 


9. 98975 


60 


1 
2 


3.5 
7.0 
10.5 
14.0 
17.5 
21.0 
24.5 
28.0 
31.5 


41 
42 
43 

44 
45 
46 


9. 33225 
9. 33259 
9. 33294 

9. 33328 
9. 33362 
9. 33397 


34 
35 
34 

34 
35 
34 


9. 34252 
9.34288 
9. 34324 

9. 34360 
9. 34396 
9. 34432 


36 
36 
36 

36 
36 
36 


0.65748 
0.65712 
0. 65676 

0. 65640 
0.65604 
0.65568 


9.98973 
9.98972 
9. 98970 

9.98968 
9.98967 
9. 98965 


59 
58 
57 

56 
55 
54 


3 
4 
5 
6 
7 
8 
9 


47 
48 
49 


9. 33431 
9. 33465 
9.33499 


34 
34 

35 


9. 34468 
9. 34504 
9. 34540 


36 
36 
36 


0. 65532 
0. 65496 
0. 65460 


9.98963 
9.98962 
9.98960 


53 
52 
51 






50 


9. 33534 




9. 34576 




0. 65424 


9.98958 


50 








Cos. 


d. 
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12° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9.33534 


34 


9.34576 


35 


0.65424 


9.98958 


50 






51 
52 
53 


9. 33568 
9. 33602 
9. 33636 


34 
34 
34 


9.34611 
9. 34647 
9. 34683 


36 
36 
36 


0. 65389 
0. 65353 
0. 65317 


9. 98956 
9. 98955 
9.98953 


49 
48 
47 




36 


54 
55 
56 

57 
58 
59 


9.33670 
9.33704 
9. 33738 

9. 33772 
9. 33806 
9. 33840 


34 
34 
34 

34 
34 
34 


9. 34719 
9. 34755 
9.34790 

9. 34826 
9. 34862 
9.34897 


36 
35 
36 

36 
35 
36 


0. 65281 
0. 65245 
0.65210 

0. 65174 
0. 65138 
0. 65103 


9. 98951 
9. 98950 
9.98948 

9.98946 
9.98945 
9.98943 


46 
45 
44 

43 
42 
41 


1 

3 
3 
4 
5 
6 
7 
8 
9 


3.6 
7.2 
10.8 
14.4 
18.0 
21.6 
25.2 
28.8 
32.4 


60 


9.33874 


34 


9. 34933 


35 


0. 65067 


9.98941 


40 


61 
62 
63 


9. 33908 
9.33942 
9. 33976 


34 
34 
34 


9. 34968 
9. 35004 
9. 35040 


36 
36 
35 


0. 65032 
0.64996 
0. 64960 


9.98940 
9.98938 
9.98936 


39 
38 
37 






64 
65 
66 

67 
68 
69 


9. 34010 
9.34043 
9.34077 

9.34111 
9.34145 
9.34178 


33 
34 
34 

34 
33 
34 


9. 35075 
9. 35111 
9. 35146 

9.35181 
9.35217 
9. 35252 


36 
35 
35 

36 
35 
36 


0.64925 
0.64889 
0.64854 

0.64819 
0. 64783 
0.64748 


9.98934 
9.98933 
9. 98931 

9. 98929 
9. 98928 
9. 98926 


36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


35 

3.5 
7.0 
10.5 
14.0 
17.5 
21.0 
24.5 
28.0 
31.5 


70 


9. 34212 


34 


9.35288 


35 


0. 64712 


9.98924 


30 


71 
72 
73 


9. 34246 
9. 34279 
9. 34313 


33 
34 
33 


9. 35323 
9. 35358 
9. 35394 


35 
36 
35 


0. 64677 
0. 64642 
0. 64606 


9. 98923 
9.98921 
9.98919 


29 
28 
27 


74 
75 
76 


9. 34346 
9.34380 
9. 34413 


34 
33 
34 


9. 35429 
9. 35464 
9. 35499 


35 
35 
35 


0. 64571 
0.64536 
0.64501 


9.98917 
9.98916 
9.98914 


26 
25 
24 






77 
78 
79 


9.34447 
9.34480 
9. 34514 


33 
34 
33 


9. 35534 
9. 35570 
9. 35605 


36 
35 
35 


0.64466 
0.64430 
0.64395 


9.98912 
9.98911 
9.98909 


23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


34 

3.4 
6.8 
10.2 
13.6 
17.0 
20.4 
23.8 
27.2 
30.6 


80 


9. 34547 


33 


9. 35640 


35 


0.64360 


9. 98907 


20 


81 
82 
83 

84 
85 
86 


9. 34580 
9. 34614 
9. 34647 

9. 34680 
9. 34713 
9. 34747 


34 
33 
33 

33 
34 
33 


9. 35675 
9. 35710 
9. 35745 

9. 35780 
9. 35815 
9. 35850 


35 
35 
35 

35 
35 
35 


0. 64325 
0. 64290 
0. 64255 

0.64220 
0. 64185 
0.64150 


9. 98905 
9. 98904 
9.98902 

9.98900 
9.98898 
0.98897 


19 
18 
17 

16 
15 
14 


87 
88 
89 


9. 34780 
9. 34813 
9. 34846 


33 
33 
33 


9. 35885 
9. 35920 
9. 35955 


35 
35 
34 


0.64115 
0.64080 
0.64045 


9.98895 
9.98893 
9.98892 


13 
12 
11 


1 
2 
3 
4 

5 
6 
7 
8 
9 


33 

3.3 
6.6 
9.9 
13.2 
16.5 
19.8 
23.1 
26.4 
29.7 


90 


9. 34879 


33 


9. 35989 


35 


0. 64011 


9.98890 


10 


91 
92 
93 

94 
95 
96 


9. 34912 
9. 34945 
9. 34978 

9. 35011 
9. 35044 
9. 35077 


33 
33 
33 

33 
33 
33 


9. 36024 
9. 36059 
9.36094 

9. 36128 
9. 36163 
9. 36198 


35 
35 
34 

35 
35 
35 


0. 63976 
0.63941 
0.63906 

0.63872 
0. 63837 
0. 63802 


9. 98888 
9.98886 
9.98885 

9.98883 
9.98881 
9. 98879 


09 
08 
07 

06 
05 
04 


97 
98 
99 


9. 35110 
9. 35143 
9. 35176 


33 
33 
33 


9. 36233 
9. 36267 
9. 36302 


34 
35 
34 


0. 63767 
0. 63733 
0.63698 


9.98878 
9. 98876 
9.98874 


03 
02 
01 






100 


9.35209 




9.36336 




0.63664 


9.98872 


00 
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d. 
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Sin. 
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13° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.35209 


33 


9. 36336 


35 


0.63664 


9.98872 


100 






01 
02 
03 


9. 35242 
9. 35274 
9. 35307 


32 
33 
33 


9. 36371 
9.36406 
9. 36440 


35 
34 
35 


0. 63629 
0. 63594 
0. 63560 


9.98871 
9.98869 
9. 98867 


99 
98 
97 




35 

3.5 
7.0 
10.5 
14.0 
17.5 
21.0 
24.5 
28.0 
31.5 


04 
05 
06 

07 
08 
09 


9. 35340 
9. 35373 
9. 35405 

9. 35438 
9. 35471 
9. 35503 


33 
32 
33 

33 

a2 

33 


9. 36475 
9. 36509 
9. 36543 

9. 36578 
9. 36612 
9.36647 


34 
34 
35 

34 
35 
34 


0. 63525 
0. 63491 
0. 63457 

0. 63422 
0. 63388 
0. 63353 


9. 98865 
9.98864 
9.98862 

9.98860 
9.98858 
9.98857 


96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


10 


9. 35536 


32 


9.36681 


34 


0. 63319 


9. 98855 


90 


11 
12 
13 


9. 35568 
9. 35601 
9. 35633 


33 
32 
33 


9. 36715 
9. 36750 
9. 36784 


35 
34 
34 


0. 63285 
0. 63250 
0. 63216 


9. 98853 
9.98851 
9.98850 


89 
88 
87 






14 
15 
16 

17 
18 
19 


9. 35666 
9.35698 
9. 35731 

9. 35763 
9. 35796 
9. 35828 


32 
33 
32 

33 
32 
32 


9. 36818 
9.36852 
9.36887 

9. 36921 
9. 36955 
9. 36989 


34 
35 
34 

34 
34 
34 


0. 63182 
0. 63148 
0. 63113 

0.63079 
0. 63045 
0. 63011 


9.98848 
9. 98846 
9. 98844 

9. 98842 
9. 98841 
9. 98839 


86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


34 

3.4 

6.8 
10.2 
13.6 
17.0 
20.4 
23.8 
27.2 
30.6 


20 


a 35860 


33 


9. 37023 


34 


0. 62977 


9.98837 


80 


21 

22 
23 


9. 35893 
9. 35925 
9. 35957 


32 
32 
32 


9.37057 
9. 37091 
9. 37125 


34 
34 
34 


0. 62943 
0. 62909 
0. 62875 


9. 98835 
9. 98834 
9.98832 


79 
78 
77 


24 

25 
26 


9. 35989 
9. 36022 
9.36054 


33 
32 
32 


9. 37159 
9. 37193 
9.37227 


34 
34 
34 


0. 62841 
0. 62807 
0. 62773 


9.98830 
9.98828 
9. 98826 


76 
75 
74 




33 

3.3 
6.6 
9.9 
13.2 
16.5 
19.8 
23.1 
26.4 
29.7 


27 
28 
29 


9.36086 
9.36118 
9. 36150 


32 
32 
32 


9. 37261 
9. 37295 
9. 37329 


34 
34 
34 


0. 62739 
0. 62705 
0. 62671 


9. 98825 
9. 98823 
9. 98821 


73 
72 
71 


1 

2 
3 
4 


30 


9. 36182 


32 


9. 37363 


34 


0. 62637 


9.98819 


70 


5 
6 
7 
8 
9 


31 
32 
33 


9. 36214 
9. 36246 
9. 36278 


32 
32 
32 


9. 37397 
9. 37431 
9. 37464 


34 
33 
34 


0. 62603 
0. 62569 
0. 62536 


9. 98817 
9. 98816 
9. 98814 


69 
68 
67 


34 
35 
36 


9. 36310 
9. 36342 
9. 36374 


32 
32 
32 


9. 37498 
9. 37532 
9. 37566 


34 
34 
33 


0. 62502 
0. 62468 
0. 62434 


9.98812 
9. 98810 
9.98808 


66 
65 
64 






37 
38 
39 


9.36406 
9.36438 
9. 36470 


32 
32 
32 


9. 37599 
9. 37633 
9. 37667 


34 
34 
33 


0. 62401 
0. 62367 
0.62333 


9. 98807 
9. 98805 
9.98803 


63 
62 
.61 


1 

2 
3 
4 
5 
6 
7 
8 
9 


32 

3.2 
6.4 
9.6 
12.8 
16.0 
19.2 
22.4 
25.6 
28.8 


40 


9.36502 


31 


9. 37700 


34 


0.62300 


9.98801 


60 


41 
42 
43 

44 
45 
46 


9. 36533 
9. 36565 
9. 36597 

9. 36629 
9.36660 
9. 36692 


32 
32 
32 

31 
32 
32 


9. 37734 
9. 37768 
9. 37801 

9. 37835 
9. 37868 
9 37902 


34 
33 
34 

33 
34 
33 


0. 62266 
0. 62232 
0. 62199 

0. 62165 
0. 62132 
0.62098 


9. 98799 
9. 98798 
9. 98796 

9.98794 
9. 98792 
9. 98790 


59 
58 
57 

56 
55 
54 


47 
48 
49 


9. 36724 
9. 36755 
9. 36787 


31 
32 
32 


9. 37935 
9. 37969 
9. 38002 


34 

33 
33 


0.62065 
0.62031 
0. 61998 


9. 98789 
9. 98787 
9.98785 


53 
! 52 
51 






50 


9. 36819 




9.38035 




0.61965 


9.98783 


50 








Cos. 


d. 
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13° 





Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 




Prop. Pts. 


50 


9. 36819 




ft OOftO c 

9. 38035 




ft oincc 

0. 61965 


ft ftOTOO 

9. 98783 


50 










31 




34 




























51 


9. 36850 




9. 38069 




ft CI ft0 1 

0. 61931 


9. 98781 


49 






52 


9. 36882 


32 


ft 001AO 

9. 38102 


33 


ft CI OftO 

0. 61898 


ft ftOTOft 

9. 98780 


48 






53 


A o/? A t o 

9. 36913 


31 


9. 38135 


33 


ft /si oar 

0. 61865 


ft AOtTO 

9. 98778 


47 










32 




34 








33 


54 


9. 36945 




9. 38169 




A a-% AO 1 

0. 61831 


9. 98776 


46 






55 


ft ocft»rc 

9. 36976 


31 


ft OOOftft 

9. 38202 


33 


ft a i Tfto 
0. 61798 


9. 98774 


45 


1 


3.3 


56 


r\ o taao 

9. 37008 


32 
31 


9. 38235 


33 
34 


0. 61765 


ft ftOTTft 

9. 98772 


44 


2 
3 


6.6 
9.9 


57 


9. 37039 




9. 38269 




A O 1 TO 1 

0. 61731 


A AD«N?A 

9. 98770 


43 


4 


13.2 


58 


9. 37070 


31 


A OOOAA 

9. 38302 


33 


ft CICftO 

0. 61698 


A AOTfiA 

9. 98769 


42 


5 


16.5 


59 


9. 37102 


32 


ft nolo c 

9. 38335 


33 


ft Cl CCt 

0. 61665 


ft ftOTCT 

9. 98767 


41 


6 


19.8 






31 




33 








7 


23.1 














60 


9. 37133 




9. 38368 




a t± t con 

0. 61632 


A ACT/? r* 

9. 98765 


40 


8 


26.4 






31 




33 








9 


29.7 














61 


9. 37164 




A on i A1 

9. 38401 




A d 1 CAA 

0. 61599 


9. 98763 


39 






62 


9. 37196 


32 


A OO A O A 

9. 38434 


33 


ft ci ecc 

0. 61566 


A AOT/! i 

9. 98761 


38 






63 


9. 37227 


31 
31 


ft no A Co 

9. 38468 


34 

33 


ft ci eon 

0. 61532 


ft ftOTCft 

9. 98759 


67 






64 


9. 37258 




ft OO Cftl 

9. 38501 




ft C 1 Jftft 

0. 61499 


9. 98758 


36 






65 


ft otooa 

9. 37289 


31 


ft OO Mi 

9. 38534 


33 


ft fi1 ifi£ 

0. 61466 


9. 98756 


35 






66 


A otoai 

9. 37321 


32 


A OO fl! T 

9. 38567 


33 


ft ci J oo 

0. 61433 


9. 98754 


34 










31 




33 








32 


67 


ft oto rn 

9. 37352 




ft nocnn 

9. 38600 




0. 61400 


9. 98752 


33 






68 


ft otooo 

9. 37383 


31 


ft OOCOQ 

9. 38633 


33 


A CI OCT 

0. 61367 


ft ftOTCft 

9. 98750 


32 


1 


3.2 


69 


9. 37414 


31 


ft ooccc 

9. 38666 


33 


ft CIOOJ 

0. 61334 


ft nonio 

9. 98748 


31 


! 2 


6.4 






31 




33 








3 


9.6 














70 


9. 37445 




9. 38699 




A /*1 OA1 

0. 61301 


A AO T .J /"» 

9. 98746 


30 


4 


12.8 






31 




33 








5 


16.0 














71 


9. 37476 




9. 38732 




0. 61268 


9. 98745 


29 


6 


19.2 


72 


a o t cat 

9. 37507 


31 


9. 38765 


33 


0. 61 235 


A AOT A O 

9. 98743 


28 


7 


22.4 


73 


9. 37538 


31 
31 


ft OOTftT 

9. 38797 


32 
33 


ft CI OftO 

0. 61203 


9. 98741 


27 


8 
9 


25.6 
28.8 


74 


a ot er/j a 

9. 37569 




A OOOOA 

9.38830 




0. 61170 


A AO TO A 

9. 98739 


26 






75 


9. 37600 


31 


ft qooco 

9. 38863 


33 


ft CI 1 41 

0. 61137 


ft ftOTOT 

9. 98737 


25 






76 


9. 37631 


31 
31 


A OOOAA 

9. 38896 


33 
33 


0. 61104 


A AO TO e 

9. 98735 


24 






77 


9. 37662 




n ooftoft 
9. 38929 




0. 61071 


9. 98734 


23 


31 


78 


9. 37693 


31 


ft OOftCO 

9. 38962 


33 


ft CI ftOO 

0. 61038 


ft ftOTOft 

9. 98732 


22 






79 


9. 37724 


31 


9. 38994 


32 


A CI ftftC 

0. 61006 


ft ftOTOft 

9. 98730 


21 


1 1 


3.1 






31 




33 








2 


6.2 














OA 

80 


ft ottc c 

9. 37755 




ft OftAftT 

9. 39027 




ft CftftTO 

0. 60973 


ft ftOTftO 

9. 98728 


Oft 


3 


9.3 






31 




33 








4 


12.4 














81 


9. 37786 




ft OftftCft 

9. 39060 




A AAA A A 

0. 60940 


A AOT A/? 

9. 98726 


19 


5 


15.5 


82 


9. 37817 


31 


ft Oftftftft 

9. 39092 


32 


ft CftftftO 

0. 60908 


ft ftOTftJ 

9. 98724 


18 


6 


18.6 


83 


9. 37847 


Qft 

31 


ft OAIOC 

9. 39125 


33 
33 


A CftOTC 

0. 60875 


ft ftOTftft 

9. 98722 


1 T 

17 


7 
8 


21.7 
24.8 


84 


9. 37878 




ft Oftl CO 

9. 39158 




A H AO A c% 

0. 60842 


A AOTAA 

9. 98720 


16 


9 


27.9 


85 


ft 0*7ftftft 

9. 37909 


31 


ft Qftl ftft 

9. 39190 


32 


ft CftOI ft 

0. 60810 


ft no7i ft 

9. 98719 








86 


r\ o TA A A 

9. 37940 


31 
30 


ft OftftOO 

9. 39223 


33 
33 


ft CftT*7*T 

0. 60777 


A AOT 1 T 

9. 98717 


14 






87 


ft 0"TftTft 

9. 37970 




ft onocc 

9. 39256 




0. 60744 


9. 98715 


13 






88 


ft OOAA 1 

9. 38001 


31 


ft OftftOO 

9. 39288 


32 


A /»A^1 A 

0. 60712 


A AOT1 O 

9. 98713 


12 






89 


ft O O AO O 

9. 38032 


31 


ft OftOftl 

9. 39321 


33 


ft CftCTft 

0. 60679 


9. 98711 


11 


30 






30 




32 




























90 


ft noncn 

9. 38062 




ft OftO CO 

9. 39353 




A OAi! J T 

0. 60647 


A AOTAA 

9. 98709 


10 


1 


3.0 






31 




33 








2 


6.0 














91 


if. oouw 




«f. OifOOO 




0 60614 


Q 08707 


09 


3 


9.0 


92 


9. 38124 


31 


9. 39418 


32 


O! 60582 


9. 98705 


08 


4 


12.0 


93 


9. 38154 


30 
31 


9. 39451 


33 
32 


0.60549 


9. 98704 


07 


5 
6 


15.0 
18.0 


94 


9. 38185 




9.39483 




0. 60517 


9. 98702 


06 


7 


21.0 


95 


9. 38215 


30 


9. 39515 


32 


0.60485 


9. 98700 


05 


8 


24.0 


96 


9.38246 


31 
30 


9. 39548 


33 
32 


0. 60452 


9.98698 


04 


9 


27.0 


97 


9.38276 




9.39580 




0. 60420 


9.98696 


03 






98 


9. 38307 


31 


9. 39612 


32 


0.60388 


9.98694 


02 






99 


9. 38337 


30 


9.39645 


33 


0.60355 


9.98692 


01 










31 




32 




























100 


9.38368 




9.39677 




0. 60323 


9.98690 


00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 




Prop. Pts. 
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Table LII. — Common logarithms of circular functions — Continued 



14° 




8in. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.38368 


30 


9. 39677 


32 


0. 60323 


9. 98690 


100 






01 
02 
03 


9. 38398 
9. 38428 
9. 38459 


30 
31 
30 


9. 39709 
9. 39742 
9. 39774 


33 
32 
32 


0. 60291 
0. 60258 
0. 60226 


9. 98689 
9.98687 
9.98685 


99 
98 
97 






04 
05 
06 

07 
08 
09 


9.38489 
9.38519 
9.38550 

9.38580 
9. 38610 
9. 38640 


30 
31 
30 

30 
30 
30 


9. 39806 
9. 39838 
9. 39870 

9.39903 
9. 39935 
9. 39967 


32 
32 
33 

32 
32 
32 


0.60194 
0. 60162 
0. 60130 

0. 60097 
0.60065 
0. 60033 


9. 98683 
9. 98681 
9. 98679 

9. 98677 
9. 98675 
9. 98673 


96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


33 

3.3 
6.6 
9.9 
13.2 
16.5 
19.8 
23.1 
26.4 
29.7 


10 


9. 38670 


31 


9. 39999 


32 


0. 60001 


9. 98671 


90 


11 
12 
13 


9. 38701 
9. 38731 
9. 38761 


30 
30 
30 


9. 40031 
9.40063 
9.40095 


32 
32 
32 


0. 59969 
0. 59937 
0. 59905 


9. 98670 
9.98668 
9. 98666 


89 
88 
87 


14 
15 
16 


9. 38791 
9. 38821 
9. 38851 


30 
30 
30 


9. 40127 
9. 40159 
9. 40191 


32 
32 
32 


0. 59873 
0. 59841 
0.59809 


9. 98664 
9. 98662 
9. 98660 


86 
85 
84 




32 


17 
18 
19 


9. 38881 
9. 38911 
9.38941 


30 
30 
30 


9. 40223 
9.40255 
9. 40287 


32 
32 
32 


0. 59777 
0. 59745 
0. 59713 


9.98658 
9. 98656 
9.98654 


83 
82 
81 


1 
2 
3 
4 


3.2 
6.4 
9.6 
12.8 
16.0 
19.2 
22.4 
25.6 
28.8 


20 


9. 38971 


30 


9. 40319 


32 


0.59681 


9. 98652 


80 


5 
6 
7 
8 
9 


21 
22 
23 


9. 39001 
9.39031 
9. 39061 


30 
30 
30 


9. 40351 
9.40382 
9.40414 


31 
32 
32 


0.59649 
0. 59618 
0. 59586 


9.98650 
9. 98648 
9.98647 


79 
78 
77 


24 
25 
26 


9.39091 
9. 39121 
9.39150 


30 
29 
30 


9. 40446 
9. 40478 
9. 40510 


32 
32 
31 


0. 59554 
0. 59522 
0.59490 


9.98645 
9.98643 
9.98641 


76 
75 
74 






27 
28 
29 


9. 39180 
9. 39210 
9. 39240 


30 
30 
30 


9. 40541 
9. 40573 
9.40605 


32 
32 
31 


0. 59459 
0. 59427 
0. 59395 


9. 98639 
9. 98637 
9.98635 


73 
72 
71 


1 
2 


SI 

3.1 
6.2 
9.3 
12.4 
15.5 
18.6 
21.7 
24.8 
27.9 


30 


9.39270 


29 


9. 40636 


32 


0. 59364 


9.98633 


70 


3 
4 


31 

32 
33 

34 

35 
36 


9. 39299 
9. 39329 
9. 39359 

9. 39388 
9. 39418 
9. 39448 


30 
30 
29 

30 
30 
29 


9.40668 
9. 40700 
9. 40731 

9. 40763 
9. 40795 
9.40826 ' 


32 
31 
32 

32 
31 
32 


0. 59332 
0.59300 
0. 59269 

0. 59237 
0. 59205 
0. 59174 


9. 98631 
9. 98629 
9. 98627 

9. 98625 
9. 98623 
9.98621 


69 
68 
67 

66 
65 
64 


5 
6 
7 
8 
9 


37 
38 
39 


9.39477 
9. 39507 
9. 39536 


30 
29 
30 


9. 40858 
9. 40889 
9. 40921 


31 
32 
31 


0. 59142 
0.59111 
0. 59079 


9. 98620 
9. 98618 
9. 98616 


63 
62 
61 




30 


40 


9.39566 


29 


9.40952 


32 


0.59048 


9. 98614 


60 


1 
2 
3 
4 
5 
6 
7 
8 
9 


3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21.0 
24.0 
27.0 


41 
42 
43 

44 

45 
46 


9. 39595 
9. 39625 
9.39654 

9. 39684 
9. 39713 
9. 39743 


30 
29 
30 

29 
30 
29 


9.40984 
9. 41015 
9. 41046 

9. 41078 
9. 41109 
9. 41141 


31 
31 

32 

31 
32 
31 


0. 59016 
0. 58985 
0.58954 

0. 58922 
0. 58891 
0. 58859 


9. 98612 
9. 98610 
9. 98608 

9.98606 
9. 98604 
9. 98602 


59 
58 
57 

56 
55 
54 


47 
48 
49 


9. 39772 
9.39801 
9. 39831 


29 
30 
29 


9. 41172 
9. 41203 
9.41235 


31 
32 
31 


0. 58828 
0. 58797 
0. 58765 


9.98600 
9. 98598 
9.98596 


53 
52 
51 






50 


9.39860 




9. 41266 




0. 58734 


9.98594 


50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 




Prop. Pts. 
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14° 





Sin. 


d. 


Tan. 


60 


9.39860 


29 


9. 41266 


51 
52 
53 


9.39889 
9. 39919 
9.39948 


30 
29 
29 


9. 41297 
9.41328 
9.41360 


54 

55 
56 


9.39977 
9.40006 
9.40035 


29 
29 
30 


9. 41391 
9. 41422 
9. 41453 


57 
58 
59 


9.40065 
9.40094 
9. 40123 


29 
29 
29 


9. 41484 
9. 41515 
9. 41546 


60 


9. 40152 


29 


9. 41578 


61 
62 
63 


9. 40181 
9.40210 
9.40239 


29 
29 
29 


9. 41609 
9.41640 
9. 41671 


64 

65 
66 


9.40268 
9.40297 
9.40326 


29 
29 

OQ 


9. 41702 
9.41733 
9. 41764 


67 
68 
69 


9.40355 
9.40384 
9. 40413 


29 
29 
29 


9. 41795 
9. 41825 
9. 41856 


70 


9.40442 


29 


9. 41887 


71 
72 
73 


9. 40471 
9.40500 
9. 40529 


29 
29 
28 


9. 41918 
9. 41949 
9.41980 


74 
75 
76 


9. 40557 
9. 40586 
9. 40615 


29 
29 
29 


9. 42011 
9. 42041 
9. 42072 


77 
78 
79 


9.40644 
9. 40672 
9. 40701 


28 
29 

OQ 


9. 42103 
9. 42134 
9. 42164 


80 


9.40730 


29 


9. 42195 


81 
82 
83 


9. 40759 
9. 40787 
9. 40816 


28 

29 
oc 
£o 


9.42226 
9. 42256 
9. 42287 


84 

85 
86 


9.40844 
9. 40873 
9.40902 


29 
29 

98 


9. 42318 
9. 42348 
9. 42379 


87 
88 
89 


9.40930 
9. 40959 
9. 40987 


29 
28 
29 


9. 42410 
9. 42440 
9. 42471 


90 


9.41016 


28 


9. 42501 


91 
92 
93 


9. 41044 
9.41073 
9. 41101 


29 
28 

90 


9. 42532 
9.42562 
9. 42593 


94 
95 
96 


9. 41130 
9. 41158 
9.41186 


28 
28 
29 


9.42623 
9.42653 
9. 42684 


97 
98 
99 


9. 41215 
9. 41243 
9. 41271. 


28 
28 
29 


9. 42714 
9. 42745 
9. 42775 


100 


9. 41300 




9. 42805 




Cos. 


d. 


Cot. 



d. c. 



31 

31 
32 
31 

31 
31 
31 

31 
31 
32 

31 

31 
31 
31 

31 
31 
31 

30 
31 
31 

31 

31 
31 
31 

30 
31 
31 

31 
30 
31 

31 

30 
31 
31 

30 
31 
31 

30 
31 
30 

31 

30 
31 
30 

30 
31 
30 

31 
30 
30 



d. c. 



Cot. 



0. 58734 



0.58703 
0.58672 
0.58640 

0.58609 
0.58578 
0. 58547 

0. 58516 
0. 58485 
0. 58454 



0.58422 



0. 58391 
0.58360 
0.58329 

0.58298 
0.58267 
0.58236 

0.58205 
0. 58175 
0. 58144 



0. 58113 



0.58082 
0. 58051 
0.58020 

0. 57989 
0. 57959 
0.57928 

0. 57897 
0. 57866 
0. 57836 



0. 57805 



0. 57774 
0. 57744 
0. 57713 

0. 57682 
0. 57652 
0. 57621 

0. 57590 
0. 57560 
0. 57529 



0. 57499 



0.57468 
0. 57438 
0. 57407 

0.57377 
0. 57347 
0. 57316 

0. 57286 
0. 57255 
0. 57225 



0. 57195 



Tan. 



Cos. 



9.98594 



9. 98592 
9.98590 
9.98588 

9.98586 
9.98584 
9.98582 

9. 98580 
9. 98578 
9. 98576 



9. 98574 



9. 98573 
9.98571 
9.98569 

9. 98567 
9.98565 
9.98563 

9. 98561 
9.98559 
9.98557 



9.98555 



9.98553 
9. 98551 
9.98549 

9. 98547 
9.98545 
9. 98543 

9. 98541 
9.98539 
9. 98537 



9. 98535 



9. 98533 
9. 98531 
9.98529 

9.98527 
9. 98525 
9. 98523 

9.98521 
9. 98519 
9.98517 



9. 98515 



9. 98513 
9. 98511 
9. 98509 

9.98507 
9. 98505 
9.98502 

9.98500 
9. 98498 
9. 98496 



9.98494 



Sin. 



50 

49 
48 
47 

46 
45 
44 

43 
42 
41 

40 

39 
38 
37 

36 
35 
34 

33 
32 
31 

30 

29 
28 
27 

26 
25 
24 

23 
22 
21 

20 

19 
18 
17 

16 
15 
14 

13 
12 
11 

10 

09 
08 
07 

06 
05 
04 

03 
02 
01 

00 



Prop. Pts. 



31 



1 


3.1 


2 


6.2 


3 


9.3 


4 


12.4 


5 


15.5 


6 


18.6 


7 


21.7 


8 


24.8 


9 


27.9 



30 



1 


3.0 


2 


6.0 


3 


9.0 


4 


12.0 


5 


15.0 


6 


18.0 


7 


21.0 


8 


24.0 


9 


27.0 



29 



1 


2.9 


2 


5.8 


3 


8.7 


4 


11.6 


5 


14.5 


6 


17.4 


7 


20.3 


8 


23.2 


9 


26.1 



28 



1 


2.8 


2 


5.6 


3 


8.4 


4 


11.2 


5 


14.0 


6 


16.8 


7 


19.6 


8 


22.4 


9 


25.2 



Prop. Pts. 



75° 
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15° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.41300 


28 


9.42805 


31 


0. 57195 


9.98494 


100 






01 
02 
03 


9. 41328 
9.41356 
9.41384 


28 
28 
29 


9. 42836 
9. 42866 
9. 42896 


30 
30 
30 


0. 57164 
0. 57134 
0. 57104 


9.98492 
9. 98490 
9. 98488 


99 
98 
97 




31 


04 
05 
06 

07 
08 
09 


9. 41413 
9. 41441 
9. 41469 

9. 41497 
9. 41525 
9. 41553 


28 
28 
28 

28 
28 
29 


9.42926 
9.42957 
9.42987 

9. 43017 
9.43047 
9. 43077 


31 
30 
30 

30 
30 
31 


0. 57074 
0. 57043 
0. 57013 

0.56983 
0.56953 
0.56923 


9. 98486 
9.98484 

IF. OOWM 

9.98480 
9.98478 
9. 98476 


96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


3.1 
6.2 
9.3 
12.4 
15.5 
18.6 
21.7 
24.8 
27.9 


10 


9. 41582 


28 


9. 43108 


30 


0.56892 


9. 98474 


90 


11 
12 
13 


9. 41610 
9. 41638 
9. 41666 


28 
28 
28 


9. 43138 
9. 43168 
9. 43198 


30 
30 
30 


0. 56862 
0.56832 
0. 56802 


9.98472 
9. 98470 
9.98468 


89 
88 
87 






14 
15 
16 

17 
18 
19 


9. 41694 
9. 41722 
9. 41750 

9. 41778 
9. 41806 
9. 41834 


28 
28 
28 

28 
28 
27 


9.43228 
9. 43258 
9. 43288 

9. 43318 
9. 43348 
9. 43378 


30 
30 
30 

30 
30 
30 


0. 56772 
0. 56742 
0. 56712 

0. 56682 
0. 56652 
0. 56622 


9.98466 
9. 98464 
9. 98462 

9.98460 
9. 98458 
9.98456 


86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


30 

3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21.0 
24.0 
27.0 


20 


9. 41861 


28 


9. 43408 


30 


0.56592 


9.98453 


80 


21 
22 
23 


9. 41889 
9. 41917 
9. 41945 


28 
28 
28 


9. 43438 
9. 43468 
9. 43498 


30 
30 
30 


0.56562 
0.56532 
0. 56502 


9. 98451 
9. 98449 
9. 98447 


79 
78 
77 


24 

25 
26 


9.41973 
9.42001 
9.42029 


28 
28 
27 


9. 43528 
9. 43558 
9. 43587 


30 
29 
30 


0. 56472 
0. 56442 
0. 56413 


9. 98445 
9.98443 
9. 98441 


76 
75 
74 






27 
28 
29 


9. 42056 
9.42084 
9. 42112 


28 
28 
28 


9. 43617 
9. 43647 
9. 43677 


30 
30 
30 


0.56383 
0.56353 
0.56323 


9. 98439 
9. 98437 
9.98435 


73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


29 

2.9 
5.8 
8.7 
11.6 
14.5 
17.4 
20.3 
23.2 
26.1 


30 


9.42140 


27 


9. 43707 


29 


0.56293 


9.98433 


70 


31 
32 
33 

34 

35 
36 


9. 42167 
9. 42195 
9.42223 

9.42250 
9. 42278 
9.42305 


28 
28 
27 

28 
27 
28 


9. 43736 
9. 43766 
9.43796 

9. 43826 
9.43855 
9. 43885 


30 
30 
30 

29 
30 
30 


0. 56264 
0. 56234 
0.56204 

0. 56174 
0. 56145 
0. 56115 


9.98431 
9.98429 
9.98427 

9. 98425 
9.98422 
9.98420 


69 
68 
67 

66 
65 
64 


37 
38 
39 


9.42333 
9. 42361 
9.42388 


28 
27 
28 


9. 43915 
9. 43944 
9. 43974 


29 
30 
30 


0.56085 
0.56056 
0. 56026 


9.98418 
9.98416 
9.98414 


63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


28 

2.8 
5.6 
8.4 
11.2 
14.0 
16.8 
19.6 
22.4 
25.2 


40 


9. 42416 


27 


9.44004 


29 


0. 55996 


9. 98412 


60 


41 
42 
43 

44 

45 
46 


9.42443 
9. 42471 
9. 42498 

9.42526 
9. 42553 
9.42580 


28 
27 
28 

27 
27 
28 


9.44033 
9.44063 
9.44092 

9. 44122 
9. 44151 
9. 44181 


30 
29 
30 

29 
30 
29 


0. 55967 
0. 55937 
0.55908 

0. 55878 
0.55849 
0. 55819 


9.98410 
9.98408 
9.98406 

9.98404 
9.98402 
9.98399 


59 
58 
57 

56 
55 
54 


47 
48 
49 


9.42608 
9. 42635 
9. 42663 


27 
28 
27 


9. 44210 
9. 44240 
9. 44269 


30 
29 
30 


0. 55790 
0.55760 
0. 55731 


9. 98397 
9.98395 
9.98393 


53 
52 
51 






50 


9. 42690 




9. 44299 




0. 55701 


9.98391 


50 
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15° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9. 42690 


27 


9.44299 


29 


0. 55701 


9. 98391 


50 






51 
52 

53 


9. 42717 
9. 42745 
9. 42772 


28 
27 
27 


9.44328 
9.44358 
9. 44387 


30 
29 
29 


0. 55672 
0. 55642 
0. 55613 


9.98389 
9.98387 
9. 98385 


49 
48 
47 






54 
55 
56 

57 
58 
59 


9. 42799 
9. 42826 
9.42854 

9. 42881 
9. 42908 
9. 42935 


27 
28 
27 

27 
27 
27 


9. 44416 
9. 44446 
9. 44475 

9. 44504 
9. 44534 
9. 44563 


30 
29 
29 

30 
29 
29 


0.55584 
0.55554 
0. 55525 

0.55496 
0.55466 
0.55437 


9.98383 
9.98381 
9.98378 

9.98376 
9. 98374 
9. 98372 


46 
45 
44 

43 
42 
41 


1 

2 
3 

A 

5 
a 
o 

7 
8 
9 


29 

2.9 
5.8 
8.7 

11 ft 
11. O 

14.5 

1 7 d 
Li. % 

20.3 
23.2 
26.1 


60 


9. 42962 


27 


9. 44592 


30 


0. 55408 


9. 98370 


40 


61 
62 
63 


9. 42989 
9. 43017 
9. 43044 


28 
27 
27 


9. 44622 
9. 44651 
9.44680 


29 
29 
29 


0. 55378 
0.55349 
0. 5532») 


9.98368 
9.98366 
9. 98364 


39 
38 
37 


64 
65 
66 


9. 43071 
9 43098 
9.43125 


27 
27 
27 


9. 44709 
9. 44738 
9 44768 


29 
30 
29 


0.55291 
0. 55262 
0. 55232 


9 98361 
9. 98359 
9. 98357 


36 
35 
34 




28 


67 
68 
69 


9. 43152 
9. 43179 
9. 43206 


27 
27 
27 


9. 44797 
9.44826 
9. 44855 


29 
29 
29 


0.55203 
0. 55174 
0. 55145 


9. 98355 
9. 98353 
9. 98351 


33 
32 
31 


1 
2 
3 
4 


2.8 
5.6 
8.4 
11.2 


70 


9. 43233 


27 


9. 44884 


29 


0. 55116 


9. 98349 


30 


5 
6 


14.0 
16.8 


71 
72 
73 


9. 43260 
9. 43287 
9. 43314 


27 
27 
27 


9. 44913 
9.44942 
9. 44971 


29 
29 
29 


0.55087 
0.55058 
0.55029 


9.98347 
9. 98344 
9. 98342 


29 
28 
27 


7 
8 
9 


19 6 
22.4 
25.2 


74 
75 
76 


9.43341 
9.43367 
9.43394 


26 
27 
27 


9.45000 
9. 45029 
9. 45058 


29 
29 
29 


0. 55000 
0. 54971 
0.54942 


9.98340 
9. 98338 
9.98336 


26 
25 
24 






77 
78 
79 


9. 43421 
9.43448 
9. 43475 


27 
27 
27 


9. 45087 
9. 45116 
9. 45145 


29 
29 
29 


0. 54913 
0. 54884 
0. 54855 


9.98334 
9.98332 
9. 98329 


23 
22 
21 


i 

2 
3 
4 

5 

6 
7 


27 

O 7 

Z. 4 

5.4 
8.1 
10.8 
13. 5 
1&2 
18.9 


80 


9. 43502 


26 


9.45174 


29 


0. 54826 


9. 98327 


20 


81 
82 
83 


9.43528 
9.43555 
9.43582 


27 
27 
27 


9. 45203 
9. 45232 
9. 45261 


29 
29 
29 


0. 54797 
0. 54768 
0. 54739 


9.98325 
9. 98323 
9. 98321 


19 
18 
17 


84 
85 
86 


9. 43609 
9.43635 
9. 43662 


26 
27 
27 


9.45290 
9. 45319 
9. 45348 


29 
29 
28 


0. 54710 
0.54681 
0. 54652 


9. 98319 
9. 98317 
9. 98314 


16 
15 
14 


8 

Q 


21.6 

OA Q 


87 
88 
89 


9.43689 
9. 43715 
9. 43742 


26 
27 
27 


9.45376 
9. 45405 
9. 45434 


29 
29 
29 


0. 54624 
0. 54595 
0. 54566 


9.98312 
9. 98310 
9. 98308 


13 
12 
11 




26 

2.6 


90 


9. 43769 


26 


9. 45463 


29 


0. 54537 


9.98306 


10 


1 


91 
92 
93 


9 43795 
9.43822 
9. 43848 


27 
26 
27 


9. 45520 
9.45549 


28 
29 
29 


\J. {rtuUo 

0. 54480 
0. 54451 


9. 98302 
9. 98299 


AO 

uv 
08 
07 


2 
3 
4 
5 


5.2 
7.8 
10.4 
13.0 


94 
95 
96 


9. 43875 
9.43901 
9. 43928 


26 
27 
26 


9. 45578 
9.45606 
9.45635 


28 
29 
29 


0. 54422 
0. 54394 
0.54365 


9. 98297 
9. 98295 
9. 98293 


06 
05 
04 


6 
7 
8 
9 


15.6 
18.2 
20.8 
23.4 


97 
98 
99 


9.43954 
9.43981 
9.44007 


27 
26 
27 


9. 45664 
9. 45692 
9.45721 


28 
29 
29 


0.54336 
0.54308 
0. 54279 


9. 98291 
9. 98289 
9. 98286 


03 
02 
01 






100 


9.44034 




9.45750 




0. 54250 


9.98284 


00 
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d. 
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16° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.44034 


26 


9.45750 


28 


0.54250 


9. 98284 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9.44060 
9. 44087 
9. 44113 

9. 44139 
9. 44166 
9. 44192 

9. 44218 
9. 44245 
9.44271 


27 
26 
26 

27 
26 
26 

27 
26 
26 


9. 45778 
9. 45807 
9. 45835 

9. 45864 
9. 45892 
9. 45921 

9. 45950 
9. 45978 
9.46006 


29 
28 
29 

28 
29 
29 

28 
28 
29 


0.54222 
0. 54193 
0. 54165 

0. 54136 
0. 54108 
0. 54079 

0.54050 
0.54022 
0.53994 


9.98282 
9.98280 
9.98278 

9. 98275 
9.98273 
9.98271 

9.98269 
9. 98267 
9. 98265 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


29 

2.9 
5.8 
8.7 
11.6 
14.5 
17.4 
20.3 
23.2 
26.1 


10 


9.44297 


27 


9. 46035 


28 


0.53965 


9. 98262 


90 


11 
12 
13 


9.44324 
9.44350 
9. 44376 


26 
26 
26 


9.46063 
9.46092 
9. 46120 


29 
28 
29 


0. 53937 
0.53908 
0.53880 


9. 98260 
9.98258 
9.98256 


89 
88 
87 






14 
15 
16 

17 
18 
19 


9.44402 
9.44428 
9. 44455 

9. 44481 
9. 44507 
9. 44533 


26 
27 
26 

26 
26 
26 


9. 46149 
9. 46177 
9. 46205 

9.46234 
9. 46262 
9.46290 


28 
28 
29 

28 
28 
29 


0. 53851 
0.53823 
0. 53795 

0. 53766 
0. 53738 
0. 53710 


9. 98254 
9. 98251 
9.98249 

9. 98247 
9. 98245 
9.98243 


86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 


28 

2.8 
5.6 
8.4 
11.2 
14.0 
16.8 
19.6 
22.4 
25.2 


20 


9. 44559 


26 


9.46319 


28 


0.53681 


9.98240 


80 


8 
9 


21 
22 
23 


9. 44585 
9.44611 
9. 44637 


26 
26 
26 


9. 46347 
9. 46375 
9. 46403 


28 
28 
29 


0. 53653 
0. 53625 
0. 53597 


9.98238 
9.98236 
9. 98234 


79 
78 
77 




24 
25 
26 


9. 44663 
9.44689 
9.44715 


26 
26 
26 


9.46432 
9.46460 
9. 46488 


28 
28 
28 


0.53568 
0. 53540 
0. 53512 


9.98232 
9.98229 
9.98227 


76 
75 
74 






27 
28 
29 


9. 44741 
9. 44767 
9. 44793 


26 
26 
26 


9. 46516 
9.46544 
9. 46573 


28 
29 
28 


0. 53484 
0. 53456 
0. 53427 


9.98225 
9.98223 
9.98221 


73 
72 
71 


1 


27 

2.7 
5.4 
8.1 
10.8 
13.5 
16.2 
18.9 
21 6 
24. 3 


30 


9. 44819 


26 


9.46601 


28 


0. 53399 


9.98218 


70 


2 
3 
4 

5 
6 

i 7 
8 
9 


31 
32 
33 

34 
35 
36 


9. 44845 
9. 44871 
9. 44897 

9.44923 
9.44948 
9. 44974 


26 
26 
26 

25 
26 
26 


9.46629 
9. 46657 
9.46685 

9. 46713 
9. 46741 
9. 46769 


28 
28 
28 

28 
28 
28 


0. 53371 
0. 53343 
0. 53315 

0. 53287 
0. 53259 
0. 53231 


9.98216 
9. 98214 
9. 98212 

9. 98209 
9.98207 
9.98205 


69 
68 
67 

66 
65 
64 


37 
38 
39 


9. 45000 
9. 45026 
9. 45052 


26 
26 
25 


9. 46797 
9.46825 
9. 46853 


28 
28 
28 


0.53203 
0. 53175 
0. 53147 


9.98203 
9.98201 
9. 98198 


63 
62 
61 




26 


40 


9. 45077 


26 


9.46881 


28 


0. 53119 


9. 98196 


60 


1 
2 


2.6 
5.2 
7.8 
10.4 
13.0 
15.6 
18.2 
20.8 
23.4 


41 
42 
43 

44 
45 
46 


9 45103 
9. 45129 
9. 45155 

9.45180 
9. 45206 
9. 45232 


26 
26 
25 

26 
26 
25 


9 46909 
9. 46937 
9.46965 

9. 46993 
9. 47021 
9. 47049 


28 
28 
28 

28 
28 
28 


0. 53091 
0.53063 
0. 53035 

0. 53007 
0. 52979 
0. 52951 


9 98194 
9*. 98192 
9. 98189 

9. 98187 
9. 98185 
9. 98183 


59 
58 
57 

56 
55 
54 


3 
4 
5 
6 
7 
8 
9 


47 
48 
49 


9. 45257 
9. 45283 
9. 45309 


26 
26 
25 


9. 47077 
9. 47105 
9. 47133 


28 
28 
27 


0.52923 
0. 52895 
0.52867 


9. 98180 
9. 98178 
9. 98176 


53 
52 
51 






50 


9. 45334 




9. 47160 




0.52840 


9.98174 


50 








Cos. 


d. 
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16° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9.45334 


26 


9.47160 


28 


0.62840 


9. 98174 


50 






51 
52 
53 


9.45360 
9.46386 
9. 45411 


25 
26 
25 


9. 47188 
9. 47216 
9. 47244 


28 
28 
28 


0. 52812 
0.52784 
0. 52766 


9. 98171 
9. 98169 
9. 98167 


49 
48 
47 




28 


54 
56 
56 


9. 46436 
9. 46462 
9. 45487 


26 
25 
26 


9. 47272 
9. 47299 
9. 47327 


27 
28 
28 


0. 52728 
0. 52701 
0.52673 


9. 98165 
9.98162 
9. 98160 


46 
45 
44 


1 
2 
3 
4 


2.8 
5.6 
8.4 
11.2 


57 
58 
59 


9.46613 
9. 46538 
9. 45564 


25 
26 
26 


9. 47356 
9. 47383 
9. 47410 


28 
27 
28 


0.52645 
0. 52617 
0. 52690 


9. 98158 
9. 98156 
9. 98153 


43 
42 
41 


5 
6 
7 
8 


14.0 
16.8 
19.6 
22.4 


60 


9.45589 


26 


9. 47438 


28 


0. 52662 


9. 98151 


40 


9 


26.2 


61 
62 
63 


9. 45615 
9. 45640 
9. 45665 


25 
25 
26 


9. 47466 
9. 47493 
9. 47521 


27 
28 
28 


0. 52534 
0. 52507 
0. 52479 


9. 98149 
9. 98147 
9. 98144 


39 
38 
37 






64 

65 
66 

67 
68 
69 


9. 45691 
9. 45716 
9. 45742 

9. 45767 
9. 45792 
9. 45817 


25 
26 
25 

25 
25 
26 


9. 47549 
9. 47576 
9. 47604 

9. 47632 
9. 47659 
9. 47687 


27 
28 
28 

27 
28 
27 


0. 52451 
0. 52424 
0. 52396 

0. 52368 
0. 52341 
0. 52313 


9.98142 
9.98140 
9. 98138 

9. 98135 
9.98133 
9. 98131 


36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


ZY 

2.7 
5.4 
8.1 
10.8 
13.5 
16.2 
18.9 
21.6 
24.3 


70 


9. 45843 


25 


9.47714 


28 


0.52286 


9. 98129 


30 


71 
72 
73 


9. 45868 
9. 45893 
9. 45918 


25 
25 
26 


9. 47742 
9. 47769 
9. 47797 


27 
28 
27 


0. 52258 
0. 52231 
0. 52203 


9.98126 
9.98124 
9.98122 


29 
28 
27 


74 
75 
76 


9. 45944 
9. 45969 
9. 45994 


25 
25 
25 


9. 47824 
9. 47852 
9.47879 


28 
27 
28 


0. 52176 
0. 52148 
0.52121 


9.98119 
9.98117 
9. 98115 


26 
25 
24 






77 
78 
79 


9.46019 
9. 46044 
9. 46069 


25 
25 
26 


9. 47907 
9. 47934 
9. 47961 


27 
27 
28 


0.52093 
0. 52066 
0. 52039 


9.98113 
9. 98110 
9. 98108 


23 
22 
21 




25 

2.5 


80 


9. 46095 


25 


9. 47989 


27 


0. 52011 


9. 98106 


20 


1 


81 
82 
83 


9.46120 
9. 46145 
9. 46170 


25 
25 
25 


9. 48016 
9. 48044 
9. 48071 


28 
27 
27 


0. 51984 
0. 51956 
0. 51929 


9. 98103 
9. 98101 
9. 98099 


19 
18 
17 


2 
3 
4 

5 


5.0 
7.5 
10.0 
12.5 


84 

85 
86 


9. 46195 
9.46220 
9. 46245 


25 
25 
25 


9. 48098 
9. 48126 
9. 48153 


28 
27 
37 


0. 51902 
0. 51874 
0. 51847 


9. 98097 
9. 98094 
9. 98092 


16 
15 
14 


6 
7 
8 
9 


15.0 
17.5 
20.0 
22.5 


87 
88 
89 


9. 46370 
9. 46295 
9.46320 


25 
25 
25 


9. 48180 
9. 48208 
9. 48235 


28 
27 
27 


0. 51820 
0. 51792 
0. 51765 


9.98090 
9.98087 
9. 98085 


13 
12 
11 






90 


9. 46345 


25 


9.48262 


27 


0. 51738 


9.98083 


10 




24 


91 
92 
93 

94 

95 
96 

97 
98 
99 


9. 46370 
9. 46395 
9. 46420 

9. 46444 
9. 46469 
9. 46494 

9. 46519 
9. 46544 
9.46569 


25 
25 
24 

25 
25 
25 

25 
25 
25 


9. 48289 
9. 48317 
9. 48344 

9. 48371 
9. 48398 
9. 48425 

9. 48453 
9. 48480 
9. 48507 


28 
27 
27 

27 
27 
28 

27 
27 
27 


0. 51711 
0. 51683 
0. 51656 

0. 51629 
0. 51602 
0. 51575 

0. 51647 
0. 51520 
0. 51493 


9. 98080 
9. 98078 
9. 98076 

9.98074 
9.98071 
9.98069 

9.98067 
9. 98064 
9. 98062 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


2.4 
4.8 
7.2 
9.6 
12.0 
14.4 
16.8 
19.2 
21.6 


100 


9. 46594 




9. 48534 




0.51466 


9.98060 


00 
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d. 
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17° 






Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.46594 


24 


9.48534 


27 


0. 51466 


9.98060 


100 






01 
02 
03 

04 
05 
06 


9. 46618 
9.46643 
9.46668 

9.46693 
9. 46717 
9. 46742 


25 
25 
25 

24 
25 
25 


9. 48561 
9. 48588 
9. 48615 

9.48642 
9.48669 
9.48696 


27 
27 
27 

27 
27 
27 


0. 51439 
0. 51412 
0. 51385 

0. 51358 
0. 51331 
0. 51304 


9. 98057 
9. 98055 
9.98053 

9. 98050 
9.98048 
9. 98046 


99 
98 
97 

96 
1 95 
94 


1 

2 
3 


27 

2.7 
5.4 
8.1 


07 
08 
09 


9. 46767 
9. 46791 
9. 46816 


24 
25 
25 


9. 48723 
9. 48750 
9. 48777 


27 
27 
27 


0. 51277 
0. 51250 
0. 51223 


9.98043 
9.98041 
9. 98039 


93 
92 
91 


4 

5 
6 
7 


10.8 
13.5 
16.2 
18.9 


10 


9. 46841 


24 


9.48804 


27 


0. 51196 


9.98036 


90 


8 
9 


21.6 
24.3 


11 
12 
13 


9. 46865 
9.46890 
9. 46915 


25 
25 
24 


9. 48831 
9.48858 
9.48885 


27 
27 
27 


0. 51169 
0. 51142 
0. 51115 


9.98034 
9. 98032 
9.98029 


89 
88 
87 






14 

15 
16 

17 
18 
19 


9. 46939 
9. 46964 
9. 46988 

9. 47013 
9. 47037 
9. 47062 


25 
24 
25 

24 
25 
24 


9. 48912 
9. 48939 
9.48966 

9.48993 
9.49020 
9.49046 


27 
27 
27 

27 
26 
27 


0. 51088 
0. 51061 
0. 51034 

0. 51007 
0.50980 
0. 50954 


9.98027 
9.98025 
9.98022 

9.98020 
9. 98018 
9. 98015 


86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


26 

2.6 
5.2 
7.8 
10.4 
13.0 
15.6 
18.2 
20.8 
23.4 


20 


9. 47086 


25 


9. 49073 


27 


0. 50927 


9.98013 


80 


21 
22 
23 


9.47111 
9. 47135 
9. 47160 


24 
25 
24 


9. 49100 
9. 49127 
9. 49154 


27 
27 
27 


0.50900 
0.50873 
0. 50846 


9. 98011 
9.98008 
9.98006 


79 
78 
77 


24 
25 
26 


9. 47184 
9. 47209 
9. 47233 


25 
24 
24 


9. 49181 
9. 49207 
9. 49234 


26 
27 
27 


0. 50819 
0. 50793 
0. 50766 


9.98004 
9.98001 
9.97999 


76 
75 
74 






27 
28 
29 


9. 47257 
9.47282 
9. 47306 


25 
24 
24 


9. 49261 
9.49288 
9. 49314 


27 
26 
27 


0. 50739 
0. 50712 
0.50686 


9.97997 
9.97994 
9. 97992 


73 
72 
71 




26 


30 


9. 47330 


25 


9. 49341 


27 


0. 50659 


9. 97989 


70 


1 
2 


2.5 
5.0 


31 
32 
33 


9.47355 
9. 47379 
9. 47403 


24 
24 
25 


9. 49368 
9. 49394 
9. 49421 


26 
27 
27 


0. 50632 
0.50606 
0. 50579 


9. 97987 
9. 97985 
9. 97982 


69 
68 
67 


3 
4 
5 
6 


7.5 
10.0 
12.5 
15.0 


34 
35 
36 


9. 47428 
9. 47452 
9.47476 


24 
24 
24 


9. 49448 
9. 49474 
9. 49501 


26 
27 
27 


0. 50552 
0. 50526 
0.50499 


9. 97980 
9. 97978 
9. 97975 


66 
65 
64 


7 
8 
9 


17.5 
20.0 
22.5 


37 
38 
39 


9.47500 
9. 47525 
9. 47549 


25 
24 
24 


9. 49528 
9. 49554 
9. 49581 


26 
27 
26 


0. 50472 
0. 50446 
0. 50419 


9. 97973 
9. 97971 
9. 97968 


63 
62 
61 






40 


9. 47573 


24 


9.49607 


27 


0. 50393 


9.97966 


60 


1 
2 
3 
4 
5 
6 
7 
8 
9 


24 

2.4 
4.8 
7.2 
9.6 
12.0 
14.4 
16.8 
19.2 
21.6 


41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 47597 
9. 47621 
9.47646 

9. 47670 
9.47694 
9. 47718 

9. 47742 
9.47766 
9.47790 


24 
25 
24 

24 
24 
24 

24 
24 
24 


9. 49634 
9. 49660 
9.49687 

9. 49713 
9. 49740 
9. 49766 

9. 49793 
9. 49819 
9.49846 


26 
27 
26 

27 
26 
27 

26 
27 
26 


0. 50366 
0.50340 
0. 50313 

0.50287 
0.50260 
0.50234 

0.50207 
0. 50181 
0. 50154 


9. 97963 
9. 97961 
9. 97959 

9. 97956 
9. 97954 
9.97951 

9.97949 
9.97947 
9.97944 


59 
58 
57 

56 
55 
54 

53 
52 
51 


50 


9.47814 




9. 49872 




0. 50128 


9.97942 


50 
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17° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9. 47814 


24 


9. 49872 


27 


0.50128 


9. 97942 


50 






i « 
52 
53 


9. 47838 
9. 47862 
9. 47886 


24 
24 
24 


9.49899 
9.49925 
9. 49951 


26 
26 
27 


0. 50101 
0. 50075 
0.50049 


9. 97940 
9.97937 
9. 97935 


49 
48 
47 




27 


54 
55 
56 

57 
58 
59 


9. 47910 
9.47934 
9.47958 

9.47982 
9.48006 
9.48030 


24 
24 
24 

24 
24 
24 


9. 49978 
9.50004 
9. 50031 

9.50057 
9.50083 
9. 50110 


26 
27 
26 

26 
27 
26 


0.50022 
0.49996 
0.49969 

0.49943 
0.49917 
0. 49890 


9.97932 
9. 97930 
9.97928 

9. 97925 
9.97923 
9.97920 


46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


2.7 
5.4 
8.1 
10.8 
13.5 
16.2 
18.9 
21.6 
24.3 


60 


9.48054 


24 


9. 50136 


26 


0.49864 


9. 97918 


40 


61 
62 
63 


9.48078 
9. 48102 
9. 48125 


24 
23 
24 


9. 50162 
9. 50188 
9. 50215 


26 
27 
26 


0.49838 
0. 49812 
0. 49785 


9. 97916 
9.97913 
9. 97911 


39 
38 
37 






64 

65 
66 

67 
68 
69 


9. 48149 
9. 48173 
9. 48197 

9. 48221 
9.48245 
9.48268 


24 
24 
24 

24 
23 
24 


9.50241 
9. 50267 
9.50293 

9.50320 
9.50346 
9.50372 


26 
26 
27 

26 
26 
26 


0. 49759 
0. 49733 
0.49707 

0.49680 
0.49654 
0.49628 


9.97908 
9.97906 
9.97904 

9.97901 
9.97899 
9.97896 


36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


26 

2.6 
5.2 
7.8 
10.4 
13.0 
15.6 
18.2 
20.8 
23.4 


70 


9. 48292 


24 


9.50398 


26 


0.49602 


9.97894 


30 


71 
72 
73 


9. 48316 
9.48340 
9.48363 


24 
23 
24 


9.50424 
9. 50451 
9. 50477 


27 
26 
26 


0.49576 
0.49549 
0.49523 


9.97891 
9. 97889 
9. 97887 


29 
28 
27 


74 

75 
76 


9. 48387 
9.48411 
9.48434 


24 
23 
24 


9.50503 
9. 50529 
9. 50555 


26 
26 
26 


0.49497 
0. 49471 
0.49445 


9. 97884 
9.97882 
9.97879 


26 
25 
24 






77 
78 
79 


9. 48458 
9. 48482 
9.48505 


24 
23 
24 


9. 50581 
9.50607 
9.50633 


26 
26 
26 


0.49419 
0.49393 
0.49367 


9. 97877 
9. 97874 
9. 97872 


23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


24 

2.4 
4.8 
7.2 
9.6 
12.0 
14.4 
16.8 
19.2 
1 21.6 


80 


9.48529 


23 


9.50659 


26 


0.49341 


9.97870 


20 


81 
82 
83 

84 
85 
86 


9.48552 
9. 48576 
9.48600 

9.48623 
9. 48647 
9.48670 


24 
24 
23 

24 
23 
24 


9. 50685 
9. 50711 
9. 50737 

9. 50763 
9. 50789 
9. 50815 


26 
26 
26 

26 
26 
26 


0.49315 
0.49289 
0.49263 

0.49237 
0.49211 
0.49185 


9. 97867 
9.97865 
9.97862 

9.97860 
9.97857 
9.97855 


19 
18 
17 

16 
15 
14 


87 
88 
89 


9.48694 
9. 48717 
9. 48741 


23 
24 
23 


9.50841 
9.50867 
9.50893 


26 
26 
26 


0. 49159 
0. 49133 
0. 49107 


9.97853 
9.97850 
9.97848 


13 
12 
11 




23 

2.3 
4.6 
6.9 
9.2 
11.5 
13.8 
16.1 
18.4 
20.7 


90 


9.48764 


24 


9. 50919 


26 


0.49081 


9.97845 


10 


1 

2 
3 
4 
5 
6 
7 
8 
9 


91 
92 
93 

94 
95 
96 


9. 48788 
9.48811 
9.48835 

9.48858 
9.48881 
9.48905 


23 
24 
23 

23 
24 
23 


9. 50945 
9.50971 
9. 50997 

9. 51023 
9. 51048 
9. 51074 


26 
26 
26 

25 
26 
26 


0. 49055 
0.49029 
0.49003 

0.48977 
0.48952 
0.48926 


9. 97843 
9.97840 
9.97838 

9.97835 
9.97833 
9. 97830 


09 
08 
07 

06 
05 
04 


97 
98 
99 


9.48928 
9.48952 
9.48975 


24 

23 
23 


9. 51100 
9. 51126 
9. 51152 


26 
26 
26 


0.48900 
0.48874 
0.48848 


9.97828 
9. 97826 
9.97823 


03 
02 
01 






100 


9.48998 




9. 51178 




0.48822 


9. 97821 


00 
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18° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9. 48998 


24 


9. 51178 


25 


0.48822 


9. 97821 


100 






01 
02 
03 


9. 49022 
9.49045 
9.49068 


23 
23 
23 


9. 51203 
9. 51229 
9. 51255 


26 
26 
26 


0.48797 
0.48771 
0.48745 


9. 97818 
9.97816 
9.97813 


99 
98 
97 




26 


04 
05 
06 


9.49091 
9. 49115 
9. 49138 


24 
23 
23 


9. 51281 
9. 51306 
9. 51332 


25 
26 
26 


0. 48719 
0.48694 
0.48668 


9. 97811 
9.97808 
9.97806 


96 
95 
94 


1 
2 
3 
4 


2.6 
5.2 
7.8 
10.4 


07 
08 
09 


9.49161 
9. 49184 
9.49208 


23 
24 
23 


9. 51358 
9. 51384 
9. 51409 


26 
25 
26 


0.48642 
0. 48616 
0. 48591 


9. 97803 
9. 97801 
9.97798 


93 
92 
91 


5 
6 
7 
8 


13.0 
15.6 
18.2 
20.8 


10 


9. 49231 


23 


9. 51435 


26 


0. 48565 


9. 97796 


90 


9 


4 


11 
12 
13 


9. 49254 
9. 49277 
9. 49300 


23 
23 
23 


9. 51461 
9.51486 
9. 51512 


25 
26 
25 


0. 48539 
0.48514 
0. 48488 


9. 97793 
9. 97791 
9. 97788 


89 
88 
87 






14 
15 
16 

17 
18 
19 


9. 49323 
9. 49347 
9. 49370 

9. 49393 
9. 49416 
9.49439 


24 
23 
23 

23 
23 
23 


9. 51537 
9. 51563 
9. 51589 

9. 51614 
9. 51640 
9. 51665 


26 
26 
25 

26 
25 
26 


0. 48463 
0.48437 
0. 48411 

0.48386 
0. 48360 
0. 48335 


9. 97786 
9. 97784 
9. 97781 

9.97779 
9.97776 
9. 97774 


86 
85 
84 

83 
82 
81 


1 

2 
3 
4 
5 
6 
7 


25 

2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20. 0 
22.5 


20 


9. 49462 


23 


9. 51691 


26 


0. 48309 


9. 97771 


80 


8 
9 


21 
22 
23 


9. 49485 
9.49508 
9.49531 


23 
23 
23 


9. 51717 
9. 51742 
9. 51768 


25 
26 
25 


0. 48283 
0.48258 
0.48232 


9. 97769 
9. 97766 
9. 97764 


79 
78 
77 




24 
25 
26 


9. 49554 
9.49577 
9. 49600 


23 
23 
23 


9. 51793 
9. 51819 
9. 51844 


26 
25 
26 


0. 48207 
0. 48181 
0.48156 


9. 97761 
9.97759 
9. 97756 


76 
75 
74 






27 
28 
29 


9. 49623 
9.49646 
9. 49669 


23 
23 
23 


9. 51870 
9. 51895 
9. 51920 


25 
25 
26 


0. 48130 
0. 48105 
0.48080 


9. 97754 
9.97751 
9. 97749 


73 
72 
71 




24 

2.4 


30 


9. 49692 


23 


9.51946 


25 


0. 48054 


9. 97746 


70 


1 


31 
32 
33 


9. 49715 
9.49738 
9. 49761 


23 
23 
22 


9. 51971 
9. 51997 
9.52022 


26 
25 
25 


0. 48029 
0. 48003 
0.47978 


9.97744 
9. 97741 
9.97739 


69 
68 
67 


2 
3 
4 
5 


4.8 
7.2 
9.6 
12.0 


34 

35 
36 


9.49783 
9. 49806 
9. 49829 


23 
23 
23 


9.52047 
9.52073 
9.52098 


26 
25 
26 


0.47953 
0. 47927 
0. 47902 


9.97736 
9.97734 
9.97731 


66 
65 
64 


6 
7 
8 
9 


14.4 
16.8 
19.2 
21.6 


37 
38 
39 


9. 49852 
9. 49875 
9. 49898 


23 
23 
22 


9. 52124 
9. 52149 
9. 52174 


25 
25 
26 


0. 47876 
0. 47851 
0. 47826 


9.97729 
9.97726 
9. 97723 


63 
62 
61 




23 


40 


9. 49920 


23 


9. 52200 


25 


0. 47800 


9.97721 


60 


1 
2 


2.3 
4.6 
6.9 
9.2 
11.5 
13.8 
16.1 
18.4 
20.7 


41 
42 
43 

44 
45 
46 


9 49943 
9. 49966 
9. 49989 

9. 50011 
9.50034 
9. 50057 


23 
23 
22 

23 
23 
23 


9. 52225 
9! 52250 
9.52275 

9. 62301 
9.52326 
9. 52351 


25 
25 
26 

25 
25 
25 


0. 47775 
0! 47750 
0. 47725 

0. 47699 
0. 47674 
0. 47649 


9 97718 
9*. 97716 
9. 97713 

9.97711 
9. 97708 
9. 97706 


59 
58 
57 

56 
55 
54 


3 
4 
5 
6 
7 
8 
9 


47 
48 
49 


9.50080 
9. 50102 
9. 50125 


22 
23 
23 


9. 52376 
9.52402 
9.52427 


26 
25 
25 


0. 47624 
0. 47598 
0. 47573 


9.97703 
9.97701 
9. 97698 


53 
52 
51 






50 


9. 50148 




9. 52452 




0. 47548 


9. 97696 


50 
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18° 




Sin. 


d. 


Tan. 


d. C 


Cot. 


Cos. 




Prop. Pts. 


50 


9.50148 


22 


9. 52452 


25 


0.47548 


9.97696 


50 






51 
52 
53 


9. 50170 
9. 50193 
9. 50216 


23 
23 
22 


9. 52477 
9. 52502 
9.52528 


25 
26 
25 


0. 47523 
0. 47498 
0. 47472 


9. 97693 
9. 97691 
9. 97688 


49 
48 
47 






54 
55 
56 


9.50238 
9. 50261 
9.50283 


23 
22 
23 


9. 52553 
9. 52578 
9. 52603 


25 
25 
25 


0. 47447 
0. 47422 
0. 47397 


9.97686 
9. 97683 
9.97680 


46 
45 
44 


1 
2 
3 


25 

2.5 
5.0 
7.5 


57 
58 
50 


9.50306 
9 50328 
9.50351 


22 
23 
23 


9. 52628 
9. 52653 
9.52678 


25 
25 
25 


0.47372 
0. 47347 
0. 47322 


9. 97678 
9. 97675 
9. 97673 


43 
42 
41 


4 

5 
6 
7 
8 
9 


10.0 
12.5 
15.0 
17.5 
20.0 
22.5 


60 


9. 50374 


22 


9. 52703 


25 


0. 47297 


9. 97670 


40 


61 
62 
63 


9.50396 
9.50419 
9. 50441 


23 
22 
23 


9. 52728 
9. 52753 
9.52778 


25 
25 
26 


0. 47272 
0.47247 
0.47222 


9. 97668 
9. 97665 
9. 97663 


39 
38 
37 


64 
65 
66 

67 
68 
69 


9.50464 
9.50486 
9.50508 

9.50531 
9.50553 
9. 50576 


22 
22 
23 

22 
23 
22 


9.52804 
9. 52829 
9.52854 

9. 52879 
9. 52904 
9.52929 


25 
25 
25 

25 
25 
24 


0. 47196 
0.47171 
0.47146 

0. 47121 
0.47096 
0. 47071 


9. 97660 
9. 97657 
9. 97655 

9. 97652 
9.97650 
9.97647 


36 
35 
34 

33 
32 
31 


1 

2 
3 
4 

5 


24 

2.4 
4.8 
7.2 
9.6 
12.0 
14.4 
16.8 
19.2 
21.6 


70 


9.50598 


22 


9. 52953 


25 


0. 47047 


9. 97645 


30 


6 
7 
8 

! 9 


71 
72 
73 


9.50620 
9. 50643 
9.50665 


23 
22 
23 


9. 52978 
9.53003 
9.53028 


25 
25 
25 


0. 47022 
0.46997 
0. 46972 


9. 97642 
9.97640 
9. 97637 


29 
28 
27 


74 
75 
76 


9.50688 
9. 50710 
9.50732 


22 
22 
23 


9. 53053 
9. 53078 
9. 53103 


25 
25 
25 


0.46947 
0. 46922 
0.46897 


9. 97634 
9. 97632 
9.97629 


26 
25 
24 






77 
78 
79 


9. 50755 
9.50777 
9. 50799 


22 
22 
22 


9. 53128 
9.53153 
9. 53178 


25 
25 
24 


0.46872 
0. 46847 
0. 46822 


9. 97627 
9. 97624 
9. 97621 


23 
22 
21 


! 1 
2 


23 

2.3 
4.6 
6.9 
9.2 


80 


9.50821 


23 


9. 53202 


25 


0. 46798 


9. 97619 


20 


3 
4 
5 
6 
7 
8 
9 


81 
82 
83 

84 
85 
86 


9.50844 
9.50866 
9.50888 

9. 50910 
9.50933 
9.50955 


22 
22 
22 

23 
22 
22 


9.53227 
9. 53252 
9. 53277 

9. 53302 
9. 53327 
9. 53351 


25 
25 
25 

25 
24 
25 


0. 46773 
0. 46748 
0.46723 

0. 46698 
0.46673 
0.46649 


9. 97616 
9. 97614 
9. 97611 

9.97609 
9. 97606 
9. 97603 


19 
18 
17 

16 
15 
14 


11.5 
13.8 
16.1 
18.4 
20.7 


87 
88 
89 


9.50977 
9.50999 
9. 51021 


22 
22 
22 


9. 53376 
9. 53401 
9.53426 


25 
25 
24 


0.46624 
0.46599 
0. 46574 


9. 97601 
9. 97598 
9. 97596 


13 
12 
11 




22 

2.2 
4.4 
6.6 
8.8 
11.0 
13.2 
15.4 
17.6 
19.8 


90 


9. 51043 


23 


9. 53450 


25 


0.46550 


9. 97593 


10 


1 
2 


91 
92 
93 

94 

95 
96 


9. 51066 
9. 51088 
9. 51110 

9. 51132 
9. 51154 
9. 51176 


22 
22 
22 

22 
22 
22 


9. 53475 
9. 53500 
9. 53525 

9. 53549 
9. 53574 
9. 53599 


25 
25 
24 

25 
25 
24 


0. 46525 
0.46500 
0. 46475 

0.46451 
0.46426 
0. 46401 


9. 97590 
9. 97588 
9. 97585 

9. 97583 
9. 97580 
9. 97577 


09 
08 
07 

06 
05 
04 


3 
4 
5 
6 
7 
8 
9 


97 
98 
99 


9. 51198 
9.51220 
9. 51242 


22 
22 
22 


9. 53623 
9.53648 
9. 53673 


25 
25 
24 


0. 46377 
0. 46352 
0. 46327 


9. 97575 
9. 97572 
9. 97570 


03 
02 
01 






100 


9.51264 




9. 53697 




0.46303 


9. 97567 


00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 




Prop. Pts. 
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19° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


00 


9. 51264 


22 


9.53697 


25 


0.46303 


9. 97567 


100 






01 
02 
03 


9. 51286 

47. UlUVO 

9. 51330 


22 
22 
22 


9. 53722 
9. 53746 
9. 53771 


24 

25 
25 


0.46278 
0.46254 
0.46229 


9. 97564 
9. 97562 
9. 97559 


99 
98 
97 






04 
05 
06 

07 
08 
09 


9. 51352 
9. 51374 
9. 51396 

9. 51418 
9. 51440 
9. 51462 


22 
22 
22 

22 
22 
22 


9. 53796 
9. 53820 
9. 53845 

9.53869 
9.53894 
9. 53918 


24 
25 
24 

25 
24 
25 


0. 46204 
0. 46180 
0. 46155 

0. 46131 
0. 46106 
0.46082 


9. 97557 
9. 97554 
9. 97551 

9. 97549 
9.97546 
9. 97543 


96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


25 

2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 


10 


9. 51484 


22 


9.53943 


24 


0.46057 


9. 97541 


90 


11 
12 
13 


9. 51506 
9 51527 
9. 51549 


21 
22 
22 


9.53967 
9.53992 
9. 54016 


25 
24 
25 


0.46033 
0. 46008 
0. 45984 


9. 97538 
9. 97536 
9. 97533 


89 
88 
87 


14 

15 
16 

17 
18 
19 


9. 51571 
9. 51593 
9. 51615 

9. 51637 
9. 51658 
9. 51680 


22 
22 
22 

21 
22 
22 


9. 54041 
9.54065 
9.54090 

9. 54114 
9. 54139 
9. 54163 


24 
25 
24 

25 
24 
24 


0. 45959 
0. 45935 
0. 45910 

0. 45886 
0. 45861 
0. 45837 


9. 97530 
9. 97528 
9. 97525 

9. 97522 
9. 97520 
9.97517 


86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


24 

2.4 
4.8 
7 2 
9.6 
12.0 
14.4 
16.8 
19.2 
21.6 


20 


9. 51702 


22 


9. 54187 


25 


0. 45813 


9. 97515 


80 


21 
22 
23 


9. 51724 
9. 51745 
9*. 51767 


21 
22 
22 


9. 54212 
9. 54236 
9. 54261 


24 
25 
24 


0. 45788 
0. 45764 
0. 45739 


9. 97512 
9. 97509 
9. 97507 


79 

78 
77 


24 
25 
26 


9. 51789 
9. 51811 
9. 51832 


22 
21 
22 


9. 54285 
9. 54309 
9. 54334 


24 
25 
24 


0. 45715 
0. 45691 
0. 45666 


9. 97504 
9. 97501 
9. 97499 


76 
75 
74 






27 
28 
29 


9. 51854 
9. 51876 
9. 51897 


22 
21 
22 


9.54358 
9. 54382 
9. 54407 


24 
25 
24 


0. 45642 
0. 45618 
0. 45593 


9. 97496 
9. 97493 
9. 97491 


73 
72 
71 




22 


30 


9. 51919 


22 


9. 54431 


24 


0. 45569 


9. 97488 


70 


1 

2 
3 
4 
5 
6 
7 
8 
9 


2.2 
4.4 
6.6 
8.8 
11.0 
13.2 
15.4 
17.6 
19.8 


31 
32 
33 

34 
35 
36 


9. 51941 
9 51962 
9. 51984 

9. 52006 
9. 52027 
9. 52049 


21 
22 
22 

21 
22 
21 


9. 54455 
9.54480 
9. 54504 

9. 54528 
9. 54552 
9. 54577 


25 
24 
24 

24 
25 
24 


0. 45545 
0. 45520 
0. 45496 

0. 45472 
0. 45448 
0. 45423 


9. 97485 
9. 97483 
9. 97480 

9. 97477 
9. 97475 
9. 97472 


69 
68 
67 

66 
65 
64 


37 
38 
39 


9. 52070 
9. 52092 
9. 52113 


22 
21 
22 


9. 54601 
9.54625 
9. 54649 


24 
24 
24 


0. 45399 
0. 45375 
0. 45351 


9. 97469 
9. 97467 
9. 97464 


63 
62 
61 






40 


9. 52135 


21 


9. 54673 


25 


0. 45327 


9. 97461 


60 


1 
2 
3 
4 
5 
6 
7 
8 
9 


21 

2.1 
4.2 
6.3 
8.4 
10.5 
12.6 
14.7 
16.8 
18.9 


41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 52156 
9. 52178 
9. 52199 

9. 52221 
9.52242 
9.52264 

9.52285 
9. 52307 
9. 52328 


22 
21 
22 

21 
22 
21 

22 
21 
22 


9. 54698 
9. 54722 
9. 54746 

9. 54770 
9. 54794 
9. 54818 

9. 54843 
9.54867 
9. 54891 


24 
24 
24 

24 
24 

25 

24 
24 
24 


0. 45302 
0. 45278 
0. 45254 

0. 45230 
0. 45206 
0. 45182 

0. 45157 
0. 45133 
0. 45109 


9. 97459 
9. 97456 
9. 97453 

9. 97451 
9. 97448 
9. 97445 

9. 97443 
9. 97440 
9. 97437 


59 
58 
57 

56 
55 
54 

53 
52 
51 


50 


9.52350 




9. 54915 




0. 45085 


9. 97435 


50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 
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19° 





Sin. 


d. 


Tan. 


d. c. 


Cot. ! 


Cos. 




Prop. Pts. 


50 


9.52350 


21 


9. 54915 


24 


0. 45085 


9. 97435 


50 






51 
52 
53 


9. 52371 
9. 52392 
9. 52414 


21 
22 
21 


9. 54939 
9. 54963 
9.54987 


24 
24 
24 


0. 45061 
0.45037 
0. 45013 


9. 97432 
9. 97429 
9. 97427 


49 
48 
47 




24 


54 

55 
56 

57 
58 
59 


9. 52435 
9. 52456 
9. 52478 

9. 52499 
9.52520 
9. 52542 


21 
22 
21 

21 
22 
21 


9. 55011 
9.55035 
9.55059 

9.55083 
9. 55107 
9. 55131 


24 
24 
24 

24 
24 
24 


0. 44989 
0.44965 
0.44941 

0.44917 
0.44893 
0.44869 


9. 97424 
9. 97421 
9. 97419 

9. 97416 
9. 97413 
9. 97410 


46 
45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


2.4 
4.8 
7.2 
9.6 
12.0 
14.4 
16.8 
19.2 
21.6 


60 


9. 52563 


21 


9. 55155 


24 


0. 44845 


9 97408 


40 


61 
62 
63 


9. 52584 
9. 52606 
9. 52627 


22 
21 
21 


9. 55179 
9.55203 
9.55227 


24 
24 
24 


0. 44821 
0. 44797 
0. 44773 


9. 97405 
9. 97402 
9.97400 


39 
38 
37 






64 
65 
66 

67 
68 
69 


9. 52648 
9.52669 
9. 52690 

9. 52712 
9. 52733 
9. 52754 


21 
21 
22 

21 
21 
21 


9. 55251 
9. 55275 
9.55299 

9.55323 
9. 55347 
9. 55371 


24 
24 
24 

24 
24 
24 


0. 44749 
0. 44725 
0. 44701 

0. 44677 
0.44653 
0.44629 


9. 97397 
9.97394 
9. 97392 

9. 97389 
9. 97386 
9. 97383 


36 
35 
34 

33 
32 
31 


1 

2 
3 
4 
5 
6 

• 7 
8 
9 


23 

2.3 
4.6 
6.9 
9.2 
11.5 
13.8 
16.1 
18.4 
20.7 


70 


9. 52775 


21 


9.55395 


23 


0. 44605 


9. 97381 


30 


71 

72 
73 


9. 52796 
9. 52818 
9.52839 


22 
21 
21 


9. 55418 
9.55442 
9.55466 


24 
24 
24 


0. 44582 
0. 44558 
0.44534 


9. 97378 
9. 97375 
9. 97373 


29 
28 
27 


74 
75 
76 


9. 52860 
9.52881 
9.52902 


21 
21 
21 


9.55490 
9. 55514 
9. 55538 


24 
24 
24 


0. 44510 
0. 44486 
0.44462 


9. 97370 
9. 97367 
9. 97364 


26 
25 
24 






77 
78 
79 


9. 52923 
9. 52944 
9. 52965 


21 
21 
21 


9. 55562 
9. 55585 
9.55609 


23 
24 
24 


0. 44438 
0.44415 
0.44391 


9. 97362 
9. 97359 
9. 97356 


23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
g 

9 


21 

2.1 
4.2 
6.3 
8.4 
10.5 
12.6 
14.7 
16 8 
1&9 


80 


9.52986 


21 


9.55633 


24 


0. 44367 


9. 97353 


20 


81 
82 
83 

84 
85 
86 


9. 53007 
9. 53028 
9. 53049 

9. 53071 
9. 53092 
9. 53112 


21 
21 
22 

21 
20 
21 


9. 55657 
9.55680 
9.55704 

9.55728 
9. 55752 
9. 55775 


23 
24 
24 

24 
23 
24 


0. 44343 
0. 44320 
0. 44296 

0. 44272 
0. 44248 
0. 44225 


9. 97351 
9. 97348 
9. 97345 

9. 97343 
9. 97340 
9. 97337 


19 
18 
17 

16 
15 
14 


87 
88 
89 


9. 53133 
9. 53154 
9. 53175 


21 
21 
21 


9. 55799 
9.55823 
9.55847 


24 
24 
23 


0.44201 
0. 44177 
0.44153 


9. 97334 
9. 97332 
9. 97329 


13 
12 
11 




20 


90 


9. 53196 


21 


9. 55870 


24 


0. 44130 


9. 97326 


10 


1 
2 


2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


91 
92 
93 

94 
95 
96 


9. 53217 
9. 53238 
9. 53259 

9. 53280 
9. 53301 
9.53322 


01 
21 
21 

21 
21 
21 


9.55894 
9. 55918 
9. 55941 

if. OOV\tO 

9. 55989 
9.56012 


OA 

23 
24 

24 
23 
24 


0. 44106 
0. 44082 
0.44059 

U. ttxJOi) 

0. 44011 
0.43988 


9. 97323 
9. 97321 
9. 97318 

9. 9IOi.it 

9. 97312 
9. 97310 


09 
08 
07 

06 
05 
04 


3 
4 
5 
6 
7 
8 
9 


97 
98 
99 


9.53343 
9. 53363 
9. 53384 


20 
21 
21 


9.56036 
9.56059 
9.56083 


23 
24 
24 


0. 43964 
0.43941 
0. 43917 


9. 97307 
9.97304 
9. 97301 


03 
02 
01 






100 


9.53405 




9.56107 




0.43893 


9. 97299 


00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 
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20° 




Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 




Prop. Pts. 


00 


9.53405 


21 


9. 56107 


23 


0.43893 


9.97299 


100 






01 
02 
03 


9. 53426 
9.53447 
9.53468 


21 
21 
20 


9. 56130 
9. 56154 
9. 56177 


24 
23 
24 


0.43870 
0.43846 
0.43823 


9.97296 
9.97293 
9.97290 


99 
98 
97 




24 


04 
05 
06 

07 
08 
09 


9.53488 
9.53509 
9.53530 

9. 53551 
9. 53571 
9.53592 


21 
21 
21 

20 
21 
21 


9. 56201 
9.56224 
9.56248 

9.56271 
9.56295 
9.56318 


23 
24 
23 

24 
23 
24 


0.43799 
0.43776 
0.43752 

0.43729 
0. 43705 
0. 43682 


9.97288 
9.97285 
9.97282 

9.97279 
9.97276 
9.97274 


96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


2.4 
4.8 
7.2 
9.6 
12.0 
14.4 
16.8 
19.2 
21.6 


10 


9. 53613 


21 


9.56342 


23 


0.43658 


9. 97271 


90 


11 
12 
13 


9. 53634 
9.53654 
9. 53675 


20 
21 
21 


9. 56365 
9.56389 
9. 56412 


24 
23 
24 


0. 43635 
0.43611 
0.43588 


9. 97268 
9. 97265 
9.97263 


89 
88 
87 






14 
15 
16 

17 
18 
19 


9.53696 
9. 53716 
9. 53737 

9.53758 
9. 53778 
9.53799 


20 
21 
21 

20 
21 
20 


9.56436 
9.56459 
9.56483 

9.56506 
9.56530 
9.56553 


23 
24 
23 

24 

23 
23 


0. 43564 
0. 43541 
0.43517 

0.43494 
0.43470 
0.43447 


9.97260 
9.97257 
9. 97254 

9.97251 
9. 97249 
9.97246 


86 
85 
84 

83 
82 
81 


1 

2 
3 
4 

5 

tt 
u 

7 

8 

9 


23 

2.3 
4.6 
6.9 
9.2 
11.5 
13.8 
16.1 
18.4 
20.7 


20 


9. 53819 


21 


9. 56576 


24 


0. 43424 


9.97243 


80 


21 
22 
23 


9.53840 
9.53861 
9. 53881 


21 
20 
21 


9.56600 
9.56623 
9.56646 


23 
23 
24 


0.43400 
0.43377 
0. 43354 


9.97240 
9.97238 
9.97235 


79 
78 
77 


24 
25 
26 


9.53902 
9. 53922 
9. 53943 


20 
21 
20 


9. 56670 
9. 56693 
9. 56716 


23 
23 
24 


0.43330 
0. 43307 
0. 43284 


9. 97232 
9.97229 
9.97226 


76 
! 75 
74 






27 
28 
29 


9.53963 
9.53984 
9.54004 


21 
20 
21 


9.56740 
9. 56763 
9.56786 


23 
23 
24 


0.43260 
0. 43237 
0. 43214 


9.97224 
9.97221 
9.97218 


73 
72 
71 


1 
2 
3 


21 

2.1 
4.2 
6.3 
8.4 
10.5 
12.6 
14.7 

1A ft 
ID. O 

18.9 


30 


9. 54025 


20 


9.56810 


23 


0.43190 


9.97215 


70 


31 
32 
33 

34 
35 
36 


9. 54045 
9.54066 
9.54086 

9. 54107 
9. 54127 
9. 54148 


21 
20 
21 

20 
21 
20 


9.56833 
9.56856 
9.56880 

9.56903 
9.56926 
9.56949 


23 
24 
23 

23 
23 
24 


0. 43167 
0. 43144 
0. 43120 

0.43097 
0.43074 
0. 43051 


9.97212 
9. 97210 
9.97207 

9.97204 
9.97201 
9.97198 


69 
68 

! 67 

66 
65 
64 


4 

5 
6 
7 

o 
o 

9 


37 
38 
39 


9. 54168 
9. 54188 
9. 54209 


20 
21 
20 


9. 56973 
9.56996 
9. 57019 


23 
23 
23 


0.43027 
0.43004 
0.42981 


9. 97195 
9. 97193 
9.97190 


63 
62 
61 




20 


40 


9.54229 


21 


9.57042 


23 


0. 42958 


9.97187 


60 


1 
2 
3 
4 
5 
6 
7 
8 
9 


2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


41 
42 
43 

44 
45 
46 


9 54250 
9^54270 
9.54290 

9. 54311 
9. 54331 
9.54351 


20 
20 
21 

20 
20 
21 


9 57065 
9. 57089 
9. 57112 

9. 57135 
9. 57158 
9. 57181 


24 
23 
23 

23 
23 
23 


0. 42935 
0. 42911 
0.42888 

0.42865 
0.42842 
0.42819 


9 97184 
9^97181 
9.97179 

9.97176 
9.97173 
9. 97170 


59 
58 
57 

56 
55 
54 


47 
48 
49 


9. 54372 
9.54392 
9. 54412 


20 
20 
21 


9.57204 
9. 57228 
9. 57251 


24 
23 
23 


0.42796 
0.42772 
0.42749 


9.97167 
9.97164 
9.97162 


53 
52 
51 






50 


9.54433 




9.57274 




0.42726 


9.97169 


50 








Oos. 


d. 


Cot. 
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Tan. 


Sin. 
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20° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 




Prop. Pts. 


50 


9.54433 


20 


9.57274 


23 


0.42726 


9.97159 


50 






51 
52 
53 


9.54453 
9. 54473 
9.54493 


20 
20 
21 


9. 57297 
9.57320 
9.57343 


23 
23 
23 


0. 42703 
0.42680 
0. 42657 


9.97156 
9.97153 
9. 97150 


49 
48 
47 




23 


54 
55 
56 

57 
58 
59 


9. 54514 
9.54534 
9. 54554 

9. 54574 
9.54594 
9. 54615 


20 
20 
20 

20 
21 
20 


9.57366 
9. 57389 
9. 57412 

9. 57435 
9.57458 
9. 57481 


23 
23 
23 

23 
23 
23 


0.42634 
0. 42611 
0.42588 

0.42565 
0. 42542 
0. 42519 


9.97147 
9. 97145 
9. 97142 

9. 97139 
9. 97136 
9. 97133 


46 

45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


2.3 
4.6 
6.9 
9.2 
11.5 
13.8 
16.1 
18.4 
20.7 


60 


9.54635 


20 


9. 57504 


23 


0.42496 


9.97130 


40 


61 

62 
63 


9.54655 
9. 54675 
9.54695 


20 
20 
20 


9. 57527 
9. 57550 
9. 57573 


23 
23 
23 


0. 42473 
0.42450 
0.42427 


9. 97127 
9. 97125 
9. 97122 


39 
38 
37 






64 
65 
66 

67 
68 
69 


9. 54715 
9. 54735 
9. 54756 

9. 54776 
9.54796 
9. 54816 


20 
21 
20 

20 
20 
20 


9. 57596 
9. 57619 
9. 57642 

9. 57665 
9. 57688 
9. 57711 


23 
23 
23 

23 
23 
23 


0.42404 
0.42381 
0.42358 

0.42335 
0.42312 
0.42289 


9.97119 
9.97116 
9.97113 

9.97110 
9. 97108 
9. 97105 


36 
35 
34 

33 
32 
31 


1 
2 

3 

i 4 
5 
6 
7 
8 
9 


2.2 
4.4 
6.6 
8.8 
11.0 
13.2 
15.4 
17.6 
19.8 


70 


9.54836 


20 


9. 57734 


23 


0.42266 


9.97102 


30 


71 
72 
73 


9.54856 
9. 54876 
9.54896 


20 
20 
20 


9. 57757 
9.57780 
9.57803 


23 
23 
23 


0.42243 
0.42220 
0.42197 


9.97099 
9.97096 
9.97093 


29 
28 
27 


74 
75 
76 


9.54916 
9.54936 
9.54956 


20 
20 
20 


9. 57826 
9. 57849 
9. 57871 


23 
22 
23 


0.42174 
0.42151 
0. 42129 


9.97090 
9.97087 
9.97085 


26 
25 
24 






77 
78 
79 


9. 54976 
9.54996 
9. 55016 


20 
20 
20 


9.57894 
9. 57917 
9.57940 


23 
23 
23 


0.42106 
0.42083 
0.42060 


9.97082 
9.97079 
9.97076 


23 
22 
21 


1 
2 
3 


20 

2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 

i&o 


80 


9.55036 


20 


9. 57963 


23 


0. 42037 


9.97073 


20 


81 
82 
83 

84 
85 
86 


9.55056 
9.55076 
9.55096 

9. 55116 
9. 55136 
9. 55155 


20 
20 
20 

20 
19 
20 


9.57986 
9.58009 
9. 58031 

9.58054 
9. 58077 
9.58100 


23 
22 
23 

23 
23 
22 


0.42014 
0.41991 
0.41969 

0.41946 
0.41923 
0.41900 


9.97070 
9.97067 
9.97064 

9.97062 
9.97059 
9.97056 


19 
18 
17 

16 
15 
14 


4 

5 
6 
7 
8 
9 


87 
88 
89 


9.55175 
9. 55195 
9. 55215 


20 
20 
20 


9. 58122 
9. 58145 
9. 58168 


23 
23 
23 


0.41878 
0.41855 
0.41832 


9.97053 
9.97050 
9.97047 


13 
12 
11 




19 


90 


9. 55235 


20 


9. 58191 


22 


0.41809 


9.97044 


10 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15.2 
17.1 


91 
92 
93 

94 

95 
96 


9.55255 
9.55275 
9.55294 

9. 55314 
9.55334 
9.55354 


20 
19 
20 

20 
20 
20 


9. 58213 
9. 58236 
9.58259 

9.58282 
9.58304 
9.58327 


23 
23 
23 

22 
23 
23 


0. 41787 
0. 41764 
0.41741 

0.41718 
0.41696 
0.41673 


9. 97041 
9. 97038 
9.97036 

9.97033 
9.97030 
9.97027 


09 
08 
07 

06 
05 
04 


97 
98 
99 


9.55374 
9. 55393 
9.55413 


19 
20 
20 


9.58350 
9. 58372 
9.58395 


22 
23 
23 


0.41650 
0. 41628 
0.41605 


9. 97024 
9.97021 
9. 97018 


03 
02 
01 






100 


9.55433 




9.58418 




0. 41582 


9.97015 


00 
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21° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pis. 


00 


9.55433 


20 


9. 58418 


22 


0.41582 


9.97015 


3 


100 






01 
02 
03 


9.55453 
9. 55472 
9. 55492 


19 
20 
20 


9. 58440 
9.58463 
9.58486 


23 
23 
22 


0.41560 
0. 41537 
0.41514 


9.97012 
9. 97009 
9.97006 


3 
3 
2 


99 
98 
97 


1 
2 


23 

2.3 
4.6 


04 
05 
06 


9. 55512 
9.55532 
9.55551 


20 
19 
20 


9. 58508 
9.58531 
9.58554 


23 
23 
22 


0.41492 
0. 41469 
0.41446 


9.97004 
9.97001 
9.96998 


3 
3 
3 


96 
95 
94 


3 
4 

5 
6 


6.9 
9.2 
11.5 
13.8 


07 
08 
09 


9. 55571 
9. 55591 
9. 55610 


20 
19 
20 


9. 58576 
9.58599 
9. 58621 


23 
22 
23 


0.41424 
0. 41401 
0. 41379 


9.96995 
9.96992 
9.96989 


3 
3 
3 


93 
92 
91 


7 

8 

Q 


1ft 1 

18.4 
20.7 


10 


9.55630 


20 


9.58644 


22 


0. 41356 


9.96986 


3 


90 


1 

2 
3 
4 
5 
6 
7 
8 
9 


22 

2.2 
4.4 
6.6 
8.8 
11.0 
13.2 
15.4 
17.6 
19.8 


11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 55650 
9. 55669 
9.55689 

9. 55708 
9. 55728 
9. 55748 

9. 55767 
9. 55787 
9.55806 


19 
20 
19 

20 
20 
19 

20 
19 
20 


9.58666 
9. 58689 
9. 58712 

9. 58734 
9. 58757 
9. 58779 

9.58802 
9.58824 
9. 58847 


23 
23 
22 

23 
22 
23 

22 
23 
22 


0.41334 
0.41311 
0.41288 

0.41266 
0.41243 
0.41221 

0.41198 
0.41176 
0. 41153 


9.96983 
9.96980 
9.96977 

9. 96974 
9.96971 
9.96968 

9.96965 
9.96963 
9.96960 


3 
3 
3 

3 
3 
3 

2 
3 
3 


89 
88 
87 

86 
85 
84 

83 
82 
81 


20 


9.55826 


19 


9. 58869 


23 


0.41131 


9. 96957 


3 


80 




20 

2.0 
4.0 
6.0 


21 
22 
23 


9. 55845 
9.55865 
9.55884 


20 
19 
20 


9.58892 
9. 58914 
9.58937 


22 
23 
22 


0. 41108 
0.41086 
0. 41063 


9.96954 
9. 96951 
9.96948 


3 
3 
3 


79 
78 
77 


1 
2 
3 


24 
25 
26 


9.55904 
9. 55923 
9.55943 


19 
20 
19 


9. 58959 
9. 58981 
9. 59004 


22 
23 
22 


0.41041 
0. 41019 
0.40996 


9.96945 
9.96942 
9.96939 


3 
3 
3 


76 
75 
74 


4 

5 
6 
7 


8.0 
10.0 
12.0 
14.0 


27 
28 
29 


9.55962 
9.55982 
9. 56001 


20 
19 
20 


9.59026 
9.59049 
9. 59071 


23 
22 
23 


0. 40974 
0.40951 
0.40929 


9.96936 
9.96933 
9.96930 


3 
3 
3 


73 
72 
71 


Q 
O 

9 


ift a 

ID. U 

18.0 


30 


9. 56021 


19 


9.59094 


22 


0.40906 


9.96927 


3 


70 


1 


19 

1.9 
3.8 
5.7 
7.6 
9.5 
11. 4 
13.3 
15.2 
17.1 

* 


31 

32 
33 

34 

35 
36 

37 
38 
39 


9.56040 
9.56060 
9. 56079 

9.56098 
9. 56118 
9. 56137 

9. 56157 
9. 56176 
9. 56195 


20 
19 
19 

20 
19 
20 

19 
19 
20 


9. 59116 
9. 59138 
9. 59161 

9. 59183 
9.59205 
9.59228 

9.59250 
9.59272 
9. 59295 


22 
23 
22 

22 
23 
22 

22 
23 
22 


0.40884 
0.40862 
0. 40839 

0. 40817 
0. 40795 
0. 40772 

0. 40750 
0. 40728 
0. 40705 


9.96924 
9. 96921 
9. 96918 

9. 96915 
9. 96912 
9.96909 

9.96906 
9.96904 
9.96901 


3 
3 
3 

3 
3 
3 

2 
3 
3 


69 
68 
67 

66 
65 
64 

63 
62 
61 


2 
3 
4 
5 
6 
7 
8 
9 


40 


9. 56215 


19 


9. 59317 


22 


0.40683 


9. 96898 


3 


60 




3 


41 
42 
43 


9.56234 
9.56253 
9.56273 


19 
20 
19 


9. 59339 
9. 59362 
9. 59384 


23 
22 
22 


0.40661 
0.40638 
0. 40616 


9.96895 
9.96892 
9.96889 


3 
3 
3 


59 
58 
57 


1 
2 
3 


0.3 
0.6 
0.9 


44 

45 
46 


9.56292 
9. 56311 
9.56330 


19 
19 
20 


9. 59406 
9.59429 
9. 59451 


23 
22 
22 


0. 40594 
0. 40571 
0.40549 


9.96886 
9.96883 
9.96880 


3 
3 
3 


56 
55 
54 


4 

5 
6 
7 


1.2 
1.5 
1.8 
2.1 


47 
48 
49 


9.56350 
9.56369 
9.56388 


19 
19 
20 


9. 59473 
9. 59495 
9. 59518 


22 
23 
22 


0. 40527 
0. 40505 
0. 40482 


9. 96877 
9. 96874 
9.96871 


3 
3 
3 


53 
52 
51 


8 
9 


2.4 

2.7 


50 


9.56408 




9.59540 




0.40460 


9.96868 




60 
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21° 




Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.56408 


19 


9.59540 


22 


0.40460 


9.96868 


3 


50 






51 
52 
53 


9.56427 
9.56446 
9.56465 


19 
19 
19 


9. 59562 
9. 59584 
9.59606 


22 
22 
23 


0. 40438 
0. 40416 
0.40394 


9.96865 
9.96862 
9.96859 


3 
3 
3 


49 
48 
47 


1 
2 


22 

2.2 
4.4 


54 

55 
56 


9. 56484 
9.56504 
9.56523 


20 
19 
19 


9.59629 
9.59651 
9.59673 


22 
22 
22 


0.40371 
0.40349 
0.40327 


9.96856 
9.96853 
9.96850 


3 
3 
3 


46 
45 
44 


3 
4 

5 
6 


6.6 
8.8 
1L0 
13.2 


57 
58 
59 


9.56542 
9. 56561 
9.56580 


19 
19 
19 


9. 59695 
9. 59717 
9.59739 


22 
22 
23 


0.40305 
0.40283 
0.40261 


9. 96847 
9. 96844 
9.96841 


3 
3 
3 


43 
42 
41 


7 

8 
g 


15 4 

17^6 
19. 8 


60 


9.56599 


20 


9. 59762 


22 


0. 40238 


9.96638 


3 


40 




21 


61 
62 
63 


9. 56619 
9.56638 
9.56657 


19 
19 
19 


9. 59784 
9.59806 
9. 59828 


22 
22 
22 


0.40216 
0.40194 
0. 40172 


9. 96835 
9. 96832 
9.96829 


3 
3 
3 


39 
38 
37 


1 
2 
3 


2.1 
4.2 

6.3 


64 

65 
66 


9. 56676 
9.56695 
9. 56714 


19 
19 
19 


9.59850 
9. 59872 
9.59894 


22 
22 
22 


0. 40150 
0.40128 
0. 40106 


9. 96826 
9. 96823 
9. 96820 


3 
3 
3 


36 
35 
34 


4 

5 
6 
7 


8.4 
10.5 
12.6 
14.7 


67 
68 
69 


9.56733 
9. 56752 
9. 56771 


19 
19 
19 


9. 59916 
9.59939 
9. 59961 


23 
22 
22 


0. 40084 
0. 40061 
0. 40039 


9. 96817 
9. 96814 
9. 96811 


3 
3 
3 


33 
32 
31 


g 
9 


16. 8 
18! 9 


70 


9.56790 


19 


9.59983 


22 


0. 40017 


9.96808 


3 


30 






71 
72 
73 


9.56809 
9. 56829 
9.56848 


20 
19 
19 


9.60005 
9.60027 
9.60049 


22 
22 
22 


0.39995 
0.39973 
0. 39951 


9. 96805 
9. 96802 
9. 96799 


3 
3 
3 


29 
28 
27 


1 

2 


19 

1.9 
3.8 


74 
75 
76 


9.56867 
9. 56886 
9.56905 


19 
19 
19 


9. 60071 
9. 60093 
9. 60115 


22 
22 
22 


0.39929 
0.39907 
0. 39885 


9.96796 
9. 96793 
9.96790 


3 
3 
3 


26 
25 
24 


4 

5 
6 


5 7 
7.6 
9.5 
11.4 


77 
78 
79 


9. 56924 
9.56943 
9.56961 


19 
18 
19 


9. 60137 
9. 60159 
9. 60181 


22 
22 
22 


0. 39863 
0.39841 
0. 39819 


9. 96787 
9. 96784 
9. 96781 


3 
3 
3 


23 
22 
21 


7 

8 
9 


13. 3 
15.2 
17. 1 


80 


9.56980 


19 


9.60203 


22 


0.39797 


9. 96778 


4 


20 




18 


81 
82 
83 


9.56999 
9. 57018 
9. 57037 


19 
19 
19 


9.60225 
9. 60247 
9.60269 


22 
22 
22 


0. 39775 
0. 39753 
0.39731 


9. 96774 
9. 96771 
9.96768 


3 
3 
3 


19 
18 
17 


1 
2 

3 


1.8 
3.6 
5.4 


84 
85 
86 


9. 57056 
9. 57075 
9.57094 


19 
19 
19 


9.60291 
9.60313 
9.60335 


22 
22 
22 


0. 39709 
0.39687 
0.39665 


9. 96765 
9. 96762 
9. 96759 


3 
3 

3 


16 
15 
14 


4 

5 
6 
7 


7.2 
9.0 
10.8 
12.6 


87 
88 
89 


9. 57113 
9. 57132 
9. 57151 


19 
19 
L8 


9. 60357 
9. 60379 
9.60400 


22 
21 
22 


0.39643 
0. 39621 
0.39600 


9.96756 
9. 96753 
9.96750 


3 
3 
3 


13 
12 
11 


g 
9 


14. 4 
16.' 2 


90 


9. 57169 


19 


9. 60422 


22 


0. 39578 


9. 96747 


3 


10 






91 
92 
93 

94 

95 
96 

97 
98 
99 


9. 57188 
9. 57207 
9. 57226 

9. 57245 
9.57264 
9. 57282 

9. 57301 
9.57320 
9. 57339 


19 
19 
19 

19 
18 
19 

19 
19 
19 


9.60444 
9. 60466 
9. 60488 

9. 60510 
9. 60532 
9. 60554 

9. 60575 
9. 60597 
9. 60619 


22 
22 
22 

22 
22 
21 

22 
22 
22 


0. 39556 
0. 39534 
0. 39512 

0.39490 
0.39468 
0. 39446 

0. 39425 
0.39403 
0. 39381 


9. 96744 
9. 96741 
9. 96738 

9. 96735 
9. 96732 
9.96729 

9. 96726 
9. 96723 
9. 96720 


3 
3 
3 

3 
3 
3 

3 
3 
3 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 

2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 57358 




9. 60641 




0. 39359 


9. 96717 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 


68° 





*v Google 



319 

Original from 



Digitize- _ 

UNIVERSITY OF CALIFORNIA 



TM 5-286 

Table LII 



SURVEYING TABLES 
— Common logarithms of circular functions — Continued 



Digitized by GOUgfe 



320 





22° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9.57358 


18 


9. 60641 


22 


0. 39359 


9.96717 


3 


100 






01 


9. 57376 


19 


9.60663 


22 


0. 39337 


9. 96714 


4 


99 




zz 


02 


9. 57395 


in 

lv 


ft AAito p 

9. 60685 


21 


0. 39315 


9. 96710 


3 


98 


1 


2.2 


03 


9. 57414 


19 


9. 60706 


22 


0. 39294 


9. 96707 


3 


97 


2 


4.4 




















3 


6.6 


04 


9. 57433 


18 


9. 60728 


22 


0. 39272 


9. 96704 


3 


96 


4 


8.8 


05 


9. 57451 


19 


9. 60750 


22 


0. 39250 


9. 96701 


3 


95 


5 


11.0 


06 


9. 57470 


19 


9. 60772 


22 


0. 39228 


ft AAAAA 

9. 96698 


3 


94 


6 


13.2 








21 










7 


15.4 


07 


9. 57489 


18 


9. 60794 


0. 39206 


9. 96695 


3 


93 


o 
o 


17 A 
1/. 0 


08 


9. 57507 


19 


ft arm \ e 

9. 60815 


oo 

sz 


0. 39185 


9. 96692 


3 


92 


9 


19.8 


09 


9. 57526 


19 


f\ AAAAM 

9. 60837 


oo 
ZZ 


0. 39163 


9.96689 


3 


91 






10 


9. 57545 


18 


9.60859 


22 


0. 39141 


9.96686 


3 


90 




01 


11 


9.57563 


19 


9. 60881 


21 


0. 39119 


9.96683 


3 


89 


1 


2.1 


12 


i\ p^rf on 

9. 57582 


19 


9. 60902 


oo 
zz 


0. 39098 


ft AAAAA 

9. 96680 


3 


QQ 
OO 


2 


4.2 


13 


9. 57601 


18 


9. 60924 


oo 
ZZ 


0. 39076 


9. 96677 


3 


Q*7 


3 


6.3 








21 










4 


8.4 


14 


ft fVAl f\ 

9. 57619 


19 


9. 60946 


0. 39054 


ft A/)/)fTi 

9. 96674 


4 


oO 


5 


10.5 


15 


9. 57638 


19 


9. 60967 


oo 
ZZ 


0. 39033 


9.96670 


3 


OO 


6 


12.6 


16 


9. 57657 


18 


9. 60989 


oo 
£Z 


0. 39011 


9. 96667 


3 


QA 

84 


7 


14.7 








22 








83 


8 


16.8 


17 


9. 57675 


19 


9. 61011 


0.38989 


9.96664 


3 


o 

V 


18. V 


18 


9. 57694 


18 


9. 61033 


Ol 

ZL 


0. 38967 


9. 96661 


3 


oo 
oZ 

Q1 

ol 




19 


9. 57712 


19 


9. 61054 


oo 
zz 


0. 38946 


9.96658 


3 






20 


9. 57731 


18 


9. 61076 


22 


0.38924 


9.96655 


3 


80 






21 


9. 57749 


19 


9. 61098 


21 


0.38902 


9.96652 


3 


79 




IO 
19 


22 


9. 57768 


19 


9. 61119 


oo 
zz 


0. 38S81 


9.96649 


3 


78 


1 


1.9 


23 


ft r TTO T 

9. 57787 


18 


9. 61141 


Ol 

ZL 


0. 38859 


9. 96646 


3 


I 4 


2 


3.8 








22 










3 


5.7 


24 


ft C70AC 

9. 57805 


19 


ft ah ock 

9. 61162 


0. 38838 


9. 96643 


3 


76 


4 


7.6 


25 


ft t to n a 

9. 57824 


18 


9. 61184 


oo 
zz 


0. 38816 


9.96640 


4 


75 


5 


9.5 


26 


9. 57842 


19 


9. 61206 


Ol 

ZL 


0. 38794 


9. 96636 


3 


74 


6 


11.4 








22 








73 


7 


13.3 


27 


9. 57861 


18 


9. 61227 


0. 38773 


9.96633 


3 


Q 
O 


1 K O 

10. z 


28 


9. 57879 


19 


9. 61249 


oo 
ZZ 


0. 38751 


9.96630 


3 


72 


9 


17.1 


29 


9. 57898 


18 


9. 61271 


Ol 

ZL 


0.38729 


9.96627 


3 


71 




30 


9. 57916 


19 


9. 61292 


22 


0.38708 


9.96624 


3 


70 




18 


31 


9. 57935 


18 


9. 61314 


21 


0.38686 


9. 96621 


3 


69 
68 


1 


1.8 


32 


9. 57953 


19 


9. 61335 


oo 
ZZ 


0.38665 


9. 96618 


3 


2 


3.6 


33 


9. 57972 


18 


9. 61357 


Ol 

ZL 


0.38643 


9. 96615 


3 


A"7 


3 


5.4 








oo 
ZZ 








66 


4 


7.2 


34 


9. 57990 


18 


9. 61378 


0. 38622 


9.96612 


4 


5 


9.0 


35 


ft POAAO 

9. 58008 


19 


9. 61400 


oo 
ZZ 


0.38600 


9.96608 


3 


At 
OO 


6 


10.8 


36 


ft PHArVT 

9. 58027 


18 


9. 61422 


Ol 

ZL 


0. 38578 


9.96605 


3 


OA 

64 


7 


12.6 








oo 
zz 








63 


8 


14.4 


37 


9. 58045 


19 


9. 61443 


0. 38557 


9.96602 


3 


n 
V 


1 A O 
10. Z 


38 


/\ PDA/) J 

9. 58064 


18 


9. 61465 


Ol 

ZL 


0.38535 


9.96599 


3 


AO 
OZ 




39 


9. 58082 


19 


9. 61486 


oo 
ZZ 


0. 38514 


9.96596 


3 


A1 
Ol 






40 


9. 58101 


18 


9. 61508 


21 


0. 38492 


9. 96593 


3 


60 






41 


9. 58119 


18 


Q A1 KOQ 


22 


U. oCrtl 1 


Q QAtQA 

u. vooyu 


o 
u 


59 
58 




3 


42 


9] 58137 


19 


9. 61551 


21 


0.38449 


9.96587 


4 


1 


0.3 


43 


9.58156 


18 


9. 61572 


22 


0.38428 


9.96583 


3 


57 


2 


0.6 
















56 


3 


0.9 


44 


9. 58174 


18 


9. 61594 


21 


0.38406 


9.96580 


3 


4 


1.2 


45 


9. 58192 


19 


9. 61615 


22 


0.38385 


9.96577 


3 


55 


5 


1.5 


46 


9.58211 


18 


9. 61637 


21 


0.38363 


9. 96574 


3 


irr 


6 


1.8 
















53 


7 


Zl 


47 


9.58229 


18 


9.61658 


22 


0.38342 


9. 96571 


3 


8 


2.4 


48 


9.58247 


19 


9.61680 


21 


0. 38320 


9.96568 


3 


52 


9 


2.7 


49 


9.58266 


18 


9. 61701 


21 


0.38299 


9.96565 


3 


51 






50 


9.58284 




9. 61722 




0.38278 


9.96562 
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22° 




Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.58284 


18 


9.61722 


22 


0.38278 


9. 96562 


4 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


9.58302 
9.58321 
9. 58339 

9.58357 
9. 58375 
9.58394 

9. 58412 
9.58430 
9. 58448 


19 
18 
18 

18 
19 
18 

18 
18 
19 


9. 61744 
9.61765 
9. 61787 

9.61808 
9.61830 
9. 61851 

9. 61872 
9. 61894 
9. 61915 


21 
22 
21 

22 
21 
21 

22 
21 
21 


0. 38256 
0. 38235 
0. 38213 

0. 38192 
0. 38170 
0. 38149 

0. 38128 
0. 38106 
0.38085 


9. 96558 
9. 96555 
9.96552 

9.96549 
9.96546 
9.96543 

9.96540 
9.96536 
9. 96533 


3 
3 
3 

3 
3 
3 

4 

3 
3 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


22 

2.2 
4.4 
6.6 
8.8 
11.0 
13.2 
15.4 
17.6 
19.8 


60 


9.58467 


18 


9. 61936 


22 


0.38064 


9. 96530 


3 


40 


21 


61 
62 
63 

64 

65 
66 

67 
68 
69 


9.58485 
9.58503 
9. 58521 

9.58539 
9. 58557 
9. 58576 

9. 58594 
9. 58612 
9.58630 


18 
18 
18 

18 
19 
18 

18 
18 
18 


9. 61958 
9. 61979 
9. 62001 

9.62022 
9. 62043 
9.62065 

9.62086 
9.62107 
9. 62128 


21 

22 
21 

21 
22 
21 

21 
21 
22 


0. 38042 
0.38021 
0. 37999 

0. 37978 
0. 37957 
0. 37935 

0.37914 
0. 37893 
0. 37872 


9. 96527 
9. 96524 
9. 96521 

9. 96517 
9. 96514 
9.96511 

9.96508 
9.96505 
9.96502 


3 
3 
4 

3 
3 
3 

3 
3 
4 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


2.1 
4.2 
6.3 
8.4 
10.5 
12. 6 
14.7 
16. 8 
18.9 


70 


9.58648 


18 


9. 62150 


21 


0.37850 


9.96498 


3 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9.58666 
9.58684 
9. 58702 

9.58721 
9. 58739 
9. 58757 

9. 58775 
9.58793 
9.58811 


18 
18 
19 

18 
18 
18 

18 
18 
18 


9. 62171 
9. 62192 
9. 62214 

9.62235 
9. 62256 
9. 62277 

9. 62299 
9. 62320 
9.62341 


21 
22 
21 

21 
21 
22 

21 
21 
21 


0. 37829 
0. 37808 
0. 37786 

0.37765 
0.37744 
0. 37723 

0.37701 
0. 37680 
0. 37659 


9.96495 
9. 96492 
9.96489 

9.96486 
9.96483 
9. 96479 

9. 96476 
9.96473 
9. 96470 


3 
3 
3 

3 
4 
3 

3 
3 
3 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 

2 
3 
4 
5 
6 
7 
8 
9 


18 

1.8 
3.6 
5.4 
7.2 
9.0 
10.8 
12.6 
14.4 
16.2 


80 


9.58829 


18 


9. 62362 


21 


0. 37638 


9.96467 


4 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 58847 
9.58865 
9.58883 

9.58901 
9. 58919 
9. 58937 

9. 58955 
9. 58973 
9.58991 


18 
18 
18 

18 
18 
18 

18 
18 
18 


9.62383 
9. 62405 
9. 62426 

9. 62447 
9. 62468 
9.62489 

9.62511 
9. 62532 
9. 62553 


22 
21 
21 

21 
21 
22 

21 
21 
21 


0. 37617 
0. 37595 
0.37574 

0. 37553 
0. 37532 
0. 37511 

0. 37489 
0. 37468 
0. 37447 


9. 96463 
9.96460 
9.96457 

9. 96454 
9.96451 
9.96447 

9.96444 
9. 96441 
9. 96438 


3 
3 
3 

3 
4 
3 

3 
3 
3 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


90 


9. 59009 


18 


9.62574 


21 


0. 37426 


9. 96435 


3 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9.59027 
9.59045 
9. 59063 

9. 59081 
9.59098 
9.59116 

9. 59134 
9. 59152 
9. 59170 


18 
18 
18 

17 
18 
18 

18 
18 
18 


9. 62595 
9. 62616 
9.62637 

9. 62659 
9. 62680 
9. 62701 

9.62722 
9. 62743 
9. 62764 


21 
21 
22 

21 
21 
21 

21 
21 
21 


0.37405 
0. 37384 
0. 37363 

0. 37341 
0. 37320 
0. 37299 

0. 37278 
0. 37257 
0. 37236 


9.96432 
9.96428 
9. 96425 

9.96422 
9.96419 
9. 96415 

9. 96412 
9.96409 
9.96406 


4 

3 
3 

3 
4 
3 

3 
3 
3 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 

0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 59188 




9. 62785 




0. 37215 


9.96403 




00 
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23° 




Dill. 


A 
11* 


Ton 
X oil. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 59188 


18 


9.62785 


21 


0.37215 


9.96403 


4 


100 






01 


9. 59206 


17 


9.62806 


21 


0. 37194 


9.96399 


3 


99 






02 


9.59223 


18 


9.62827 


21 


0. 37173 


9. 96396 


3 


98 




21 


03 


9.59241 


18 


9.62848 


21 


0. 37152 


9. 96393 


3 


97 


1 


2. 1 




















2 


4.2 


04 


9.59259 


18 


9. 62869 


21 


0. 37131 


9.96390 


3 


96 


3 


6.3 


05 


9. 59277 


18 


9. 62890 


22 


0. 37110 


9.96387 


4 


95 


4 


8. 4 


06 


9. 59295 


18 


9. 62912 


21 


0. 37088 


9.96383 


3 


94 


5 


10. 5 




















6 


12.6 


07 


9. 59313 


17 


9. 62933 


21 


0. 37067 


9.96380 


3 


93 


7 


14.7 


08 


9. 59330 


18 


9.62954 


21 


0. 37046 


9.96377 


3 


92 


8 


16.8 


09 


9. 59348 


18 


9.62975 


21 


0. 37025 


9. 96374 


4 


91 


9 


18.9 


10 


9. 59366 


18 


9. 62996 


21 


0. 37004 


9. 96370 


3 


90 






11 


9. 59384 


17 


9. 63017 


21 


0. 36983 


9.96367 


3 


89 




20 


12 


9. 59401 


18 


9.63038 


21 


0. 36962 


9.96364 


3 


88 






13 


9. 59419 


18 


9.63059 


21 


0. 36941 


9.96361 


4 


87 


1 

2 


2.0 
4.0 


14 


9. 59437 


18 


9.63080 


21 


0. 36920 


9. 96357 


3 


86 


3 


6.0 


15 


9. 59455 


17 


9. 63101 


20 


0. 36899 


9. 96354 


3 


85 


4 


8.0 


16 


9. 59472 


18 


9. 63121 


21 


0. 36879 


9. 96351 


3 


84 


5 
6 


10.0 
12.0 


17 


9. 59490 


18 


9. 63142 


21 


0. 36858 


9. 96348 


4 


83 


7 


14. 0 


18 


9. 59508 


18 


9. 63163 


21 


0.36837 


9.96344 


3 


82 


8 
i\ 


16.0 


19 


9. 59526 


17 


9. 63184 


21 


0. 36816 


9.96341 


3 


81 


y 


18. 0 


20 


9. 59543 


18 


9.63205 


21 


0. 36795 


9.96338 


3 


80 






21 


9. 59561 


18 


9. 63226 


21 


0. 36774 


9. 96335 


4 


79 






22 


9. 59579 


17 


9. 63247 


21 


0. 36753 


9. 96331 


3 


78 




18 


23 


9. 59596 


18 


9.63268 


21 


0. 36732 


9. 96328 


3 


77 


l 


1.8 






18 














2 


3.6 


24 


9. 59614 


9. 63289 


21 


0. 36711 


9.96325 


3 


76 


3 


5.4 


25 


9. 59632 


17 


9. 63310 


21 


0. 33690 


9. 96322 


4 


75 


4 


7. 2 


26 


9.59649 


18 


9.63331 


21 


0. 36669 


9.96318 


3 


74 


5 


9. 0 




















6 


10.8 


27 


9. 59667 


17 


9. 63352 


21 


0.36648 


9.96315 


3 


73 


7 


12.6 


28 


9. 59684 


18 


9. 63373 


20 


0. 36627 


9. 96312 


3 


72 


8 


14.4 


29 


9. 59702 


18 


9.63393 


21 


0.36607 


9.96309 


4 


71 


9 


16.2 


30 


9. 59720 


17 


9.63414 


21 


0. 36586 


9. 96305 


3 


70 






31 


9. 59737 


18 


9. 63435 


21 


0. 36565 


9. 96302 


3 


69 




17 


32 


9. 59755 


17 


9.63456 


21 


0. 36544 


9.96299 


3 


68 






33 


9. 59772 


18 


9. 63477 


21 


0. 36523 


9. 96296 


4 


67 


1 
2 


1.7 
3.4 


34 


9. 59790 


18 


9. 63498 


21 


0. 36502 


9. 96292 


3 


66 


3 


5.1 


35 


9. 59808 


17 


9. 63519 


20 


0. 36481 


9. 96289 


3 


65 


4 


6.8 


36 


9. 59825 


18 


9.63539 


21 


0. 36461 


9.96286 


4 


64 


5 
6 


8.5 
10.2 


37 


9. 59843 


17 


9. 63560 


21 


0. 36440 


9. 96282 


3 


63 


7 


11. 9 


38 


9. 59860 


18 


9.63581 


21 


0. 36419 


9. 96279 


3 


62 


8 


13.6 


39 


9. 59878 


17 


9.63602 


21 


0. 36398 


9.96276 


3 


61 


9 


15.3 


40 


9. 59895 


18 


9.63623 


30 


0. 36377 


9.96273 


4 


60 






41 


9. 59913 


17 


9. 63643 


21 


0. 36357 


9. 96269 


3 


59 






42 


9. 59930 


18 


9. 63664 


21 


0. 36336 


9. 96266 


3 


58 




3 


43 


9.59948 


17 


9.63685 


21 


0. 36315 


9. 96263 


3 


57 


1 


0.3 




















2 


0.6 


44 


9.59965 


18 


9. 63706 


20 


0. 36294 


9. 96260 


4 


56 


3 


0.9 


45 


9. 59983 


17 


9. 63726 


21 


0. 36274 


9. 96256 


3 


65 


4 


1.2 


46 


9.60000 


18 


i 9. 63747 


21 


0. 36253 


9.96253 


3 


54 


5 


1.5 




















6 


1.8 


47 


9. 60018 


17 


9. 63768 


21 


0. 36232 


9.96250 


4 


53 


7 


2.1 


48 


9.60035 


18 


9. 63789 


20 


0.36211 


9.96246 


3 


52 


8 


2.4 


49 


9. 60053 


17 


9.63809 


21 


0. 36191 


9.96243 


3 


51 


9 


2.7 


50 


9. 60070 




9.63830 




0. 36170 


9.96240 
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23° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.60070 


17 


9. 63830 


21 


0. 36170 


9. 96240 


4 


50 






51 
52 

5H 


9. 60087 
9. 60105 
9. 60122 


18 
17 
18 


y. 63851 
9. 03872 
9. 63892 


21 
20 
21 


0. 36149 
0. 36128 
0. 36108 


9. 96236 
9. 96233 
9. 96230 


3 
3 
3 


49 
48 
47 


1 
2 


21 

2.1 
4.2 


54 
55 
56 


9. 60140 
9. 60157 
9. 60174 


17 
17 
18 


9. 63913 
9. 63934 
9. 63954 


21 

20 
21 


0.36087 
0. 36066 
0. 36046 


9. 96227 
9. 96223 
9. 96220 


4 

3 
3 


46 
45 
44 


3 
4 
5 
6 


6.3 
8.4 
10.5 
12.6 


57 
58 
59 


9. 60192 
9.60209 
9. 60227 


17 
18 
17 


9. 63975 
9. 63996 
9. 64016 


21 
20 
21 


0. 36025 
0. 36004 
0. 35984 


9. 96217 
9. 96213 
9. 96210 


4 

3 
3 


43 
42 
41 


7 
8 
9 


14.7 
16.8 
18.9 


60 


9. 60244 


17 


9. 64037 


21 


0. 35963 


9. 96207 


4 


40 




20 


61 
62 
63 

64 

65 
66 

67 
68 
69 


9. 60261 
9. 60279 
9.60296 

9. 60313 
9.60331 
9. 60348 

9. 60365 
9.60382 
9.60400 


18 
17 
17 

18 
17 
17 

17 
18 
17 


9. 64058 
9. 64078 
9. 64099 

9. 64120 
9. 64140 
9. 64161 

9. 64182 
9. 64202 
9. 64223 


20 
21 
21 

20 
21 
21 

20 
21 
20 


0. 35942 
0. 35922 
0. 35901 

6. 35880 
0. 35860 
0. 35839 

0. 35818 
0. 35798 
0. 35777 


9. 96203 
9.96200 
9. 96197 

9. 96193 
9. 96190 
9. 96187 

9.96184 
9.96180 
9.96177 


3 
3 
4 

3 
3 
3 

4 

3 
3 


39 
38 
37 

36 
35 
34 

33 
32 
31 


2 
3 
4 
5 

6 
7 
8 

Q 


2 0 
4.*0 
6.0 
8.0 
10 0 
12! 0 
14.0 
16.0 
1ft n 


70 


9. 60417 


17 


9. 64243 


21 


0. 35757 


9.96174 


4 


30 






71 
72 
73 


9. 60434 
9. 60451 
9.60469 


17 
18 
17 


9. 64264 
9.64285 
9. 64305 


21 
20 
21 


0. 35736 
0. 35715 
0. 35695 


9. 96170 
9. 96167 
9.96164 


3 
3 
4 


29 
28 
27 


1 

2 


18 

1.8 

3.6 


74 

75 
76 


9. 60486 
9. 60503 
9. 60520 


17 
17 
18 


9. 64326 
9. 64346 
9. 64367 


20 
21 
20 


0. 35674 ' 
0. 35654 
0. 35633 


9. 96160 
9.96157 
9. 96154 


3 
3 
4 


26 
25 
24 


3 
4 
5 
6 


5.4 
7.2 
9.0 
10.8 


77 
78 
79 


9. 60538 
9. 60555 
9. 60572 


17 
17 
17 


9. 64387 
9. 64408 
9. 64429 


21 
21 
20 


0. 35613 
0. 35592 
0. 35571 


9.96150 
9.96147 
9. 96144 


3 
3 
4 


23 
22 
21 


7 
8 
9 


12.6 
14.4 
16.2 


80 


9.60589 


17 


9. 64449 


21 


0. 35551 


9.96140 


3 


20 




17 

1.7 
3.4 
5.1 


81 
82 
83 


9. 60606 
9. 60624 
9. 60641 


18 
17 
17 


9. 64470 
9. 64490 
. 9.64511 


20 
21 
20 


0. 35530 
0. 35510 
0. 35489 


9. 96137 
9. 96134 
9. 96130 


3 
4 

3 


19 
18 
17 


1 
4 

3 


84 
85 
86 


9. 60658 
9. 60675 
9.60692 


17 
17 
17 


9. 64531 
9. 64552 
9. 64572 


21 
20 
21 


0. 35469 
0. 35448 
0.35428 


9. 96127 
9. 96123 
9.96120 


4 

3 
3 


16 
15 
14 


4 

5 
6 
7 


6.8 
8.5 
10.2 
11.9 


87 
88 
89 


9.60709 
9. 60726 
9. 60744 


17 
18 
17 


9. 64593 
9. 64613 
9. 64634 


20 
21 
20 


0. 35407 
0.35387 
0. 35366 


9.96117 
9. 96113 
9. 96110 


4 

3 
3 


13 
12 
11 


8 
9 


13.6 
15.3 


90 


9. 60761 


17 


9.64654 


20 


0. 35346 


9. 96107 


4 


10 






wl 

92 
93 

94 
95 
96 

97 
98 
99 


y. oU77o 

9. 60795 
9.60812 

9.60829 
9.60846 
9.60863 

9. 60880 
9.60897 
9.60914 


17 
17 
17 

17 
17 
17 

17 
17 
17 


w. D4D74 

9. 64695 
9. 64715 

9. 64736 
9. 64756 
9. 64777 

9. 64797 
9. 64818 
9.64838 


21 
20 
21 

20 
21 
20 

21 
20 
20 


U. oOoZu 
0. 35305 
0. 35285 

0.35264 
0.35244 
0.35223 

0. 35203 
0. 35182 
0. 35162 


y. ybiud 
9.96100 
9.96097 

9.96093 
9.96090 
9.96087 

9.96083 
9.96080 
9.96076 


3 
3 
4 

3 
3 
4 

3 
4 
3 


uy 
08 
07 

06 
05 
04 

03 
02 
01 


1 

2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 60931 




9.64858 




0. 35142 


9.96073 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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24° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9.60931 


17 


9. 64858 


21 


0. 35142 


9.96073 


3 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9.60948 
9.60965 
9.60982 

9.60999 
9.61016 
9. 61033 

9. 61050 
9.61067 
9. 61084 


17 
17 
17 

17 
17 
17 

17 
17 
17 


9.64879 
9.64899 
9. 64919 

9.64940 
9.64960 
9.64981 

9. 65001 
9. 65021 
9.65042 


20 
20 
21 

20 
21 
20 

20 
21 
20 


0. 35121 
0. 35101 
0.35081 

0.35060 
0. 35040 
0. 35019 

0.34999 
0. 34979 
0. 34958 


9.96070 
9.96066 
9.96063 

9.96060 
9.96056 
9.96053 

9.96049 
9.96046 
9.96043 


4 

3 
3 

4 
3 
4 

3 
3 
4 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
g 

9 


21 

2.1 
4.2 
6.3 
8.4 
10.5 
12.6 
14.7 
16 8 
18! 9 


10 


9. 61101 


17 


9.65062 


20 


0. 34938 


9. 96039 


3 


90 




20 


11 
12 
13 

14 

15 
16 

17 
18 
19 


9.61118 
9. 61135 
9. 61152 

9. 61169 
9. 61186 
9. 61203 

9. 61220 
9. 61236 
9.61253 


17 
17 
17 

17 
17 
17 

16 
17 
17 


9.65082 
9. 65103 
9. 65123 

9. 65143 
9.65164 
9. 65184 

9. 65204 
9.65224 
9. 65245 


21 
20 
20 

21 
20 
20 

20 
21 
20 


0. 34918 
0. 34897 
0. 34877 

0. 34857 
0. 34836 
0. 34816 

0. 34796 
0.34776 
0.34755 


9.96036 
9.96032 
9.96029 

9.96026 
9.96022 
9. 96019 

9.96015 
9.96012 
9.96009 


4 

3 
3 

4 
3 
4 

3 
3 
4 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


20 


9. 61270 


17 


9. 65265 


20 


0. 34735 


9. 96005 


3 


80 






21 
22 
23 


9. 61287 
9.61304 
9. 61321 


17 
17 
17 


9. 65285 
9.65306 
9. 65326 


21 
20 
20 


0. 34715 
0. 34694 
0. 34674 


9.96002 
9.95998 
9.95995 


4 

3' 
3 


79 
78 
77 


1 

2 


17 

1.7 
3.4 


24 
25 
26 


9. 61338 
9. 61354 
9. 61371 


16 
17 
17 


9. 65346 
9.65366 
9. 65387 


20 
21 
20 


0.34654 
0.34634 
0.34613 


9.95992 
9.95988 
9.95985 


4 
3 
4 


76 
75 
74 


3 
4 
5 
6 


5.1 
6.8 
8.5 
10.2 


27 
28 
29 


9. 61388 
9. 61405 
9. 61422 


17 
17 
16 


9.65407 
9.65427 
9.65447 


20 
20 
20 


0. 34593 
0.34573 
0. 34553 


9.95981 
9.95978 
9. 95974 


3 
4 
3 


73 
72 
71 


7 
8 
9 


11.9 
13.6 
15.3 


30 


9. 61438 


17 


9.65467 


21 


0. 34533 


9. 95971 


3 


70 




16 

1.6 
3.2 
4.8 


31 
32 
33 


9. 61455 
9.61472 
9. 61489 


17 
17 
17 


9.65488 
9.65508 
9.65528 


20 
20 
20 


0. 34512 
0. 34492 
0. 34472 


9.95968 
9.95964 
9.95961 


4 
3 
4 


69 
68 
67 


1 

2 
3 


34 
35 
36 


9.61506 
9. 61522 
9. 61539 


16 
17 
17 


9.65548 
9.65568 
9. 65589 


20 
21 
20 


0.34452 
0. 34432 
0.34411 


9.95957 
9.95954 
9.95950 


3 
4 
3 


66 
65 
64 


4 

5 
6 
7 


6.4 
8.0 
9.6 
11.2 


37 
38 
39 


9. 61556 
9. 61573 
9. 61589 


17 
16 
17 


9.65609 
9. 65629 
9.65649 


20 
20 
20 


0.34391 
0.34371 
0.34351 


9. 95947 
9.95944 
9.95940 


3 
4 
3 


63 
62 
61 


8 
9 


12.8 
14.4 


40 


9. 61606 


17 


9.65669 


20 


0.34331 


9.95937 


4 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


g 81623 
9. 61639 
9. 61656 

9.61673 
9. 61689 
9. 61706 

9. 61723 
9. 61739 
9. 61756 


16 
17 
17 

16 
17 
17 

16 
17 
17 


Q fi^ARQ 
17. DtWOV 

9.65710 
9.65730 

9.65750 
9. 65770 
9. 65790 

9. 65810 
9.65830 
9.65850 


21 
20 
20 

20 
20 
20 

20 
20 
20 


U. OIOIA 

0.34290 
0.34270 

0.34250 
0.34230 
0. 34210 

0. 34190 
0. 34170 
0. 34150 


V. tfOvOO 

9.95930 
9.95926 

9.95923 
9.95920 
9. 95916 

9.95913 
9.95909 
9.95906 


3 
4 

3 

3 
4 

3 

4 
3 
4 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


3 

0.3 
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 


50 


9. 61773 




9. 65870 




0. 34130 


9.95902 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 
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24° 




Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 61773 


16 


9. 66870 


20 


0.34130 


9. 95902 


3 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


9. 61789 
9. 61806 
9. 61823 

9. 61839 
9.61856 
9. 61872 

9. 61889 
9. 61906 
9. 61922 


17 
17 
16 

17 
16 
17 

17 
16 
17 


9.65890 
9. 65911 
9. 65931 

9. 65951 
9. 65971 
9. 65991 

9.66011 
9.66031 
9. 66051 


21 
20 
20 

20 
20 
20 

20 
20 
20 


0. 34110 
0.34089 
0.34069 

0.34049 
0.34029 
0.34009 

0. 33989 
0. 33969 
0. 33949 


9.95899 
9.95895 
9. 95892 

9.95888 
9. 95885 
9. 95882 

9. 95878 
9. 95875 
9. 95871 


4 

3 
4 

3 
3 
4 

3 
4 
3 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


20 

2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


60 


9. 61939 


16 


9. 66071 


20 


0.33929 


9.95868 


4 


40 






61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 61955 
9. 61972 
9. 61988 

9.62006 
9. 62021 
9.62038 

9. 62054 
9.62071 
9.62087 


17 
16 
17 

16 
17 
16 

17 
16 
17 


9.66091 
9. 66111 
9. 66131 

9. 66151 
9. 66171 
9. 66191 

9. 66211 
9. 66231 
9. 66251 


20 
20 
20 

20 
20 
20 

20 
20 
20 


0. 33909 
0. 33889 
0.33869 

0.33849 
0. 33829 
0. 33809 

0. 33789 
0. 33769 
0. 33749 


9. 95864 
9. 95861 
9. 95857 

9. 95854 
9.95850 
9.95847 

9. 95843 
9.96840 
9. 95836 


3 
4 
3 

4 
3 
4 

3 
4 
3 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


19 

1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15.2 
17.1 


70 


9. 62104 


16 


9. 66271 


20 


0.33729 


9. 95833 


4 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 62120 
9. 62137 
9. 62153 

9. 62170 
9. 62186 
9. 62203 

9. 62219 
9. 62235 
9. 62262 


17 
16 
17 

16 
17 
16 

16 
17 
16 


9.66291 
9.66311 
9.66331 

9.66351 
9. G6371 
9.66391 

9. 66411 
9. 66430 
9. 66450 


20 
20 
20 

20 
20 
20 

19 
20 
20 


0. 33709 
0. 33689 
0. 33669 

0. 33649 
0. 33629 
0. 33609 

0.33589 
0. 33570 
0. 33550 


9. 95829 
9. 95826 
9.95822 

9. 95819 
9. 95815 
9. 95812 

9.95808 
9. 95805 
9.95801 


3 
4 
3 

4 

3 
4 

3 
4 
3 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


80 


9. 62268 


17 


9. 66470 


20 


0.33530 


9. 95798 


4 


20 






81 
82 
83 

84 

85 
86 

87 
88 
89 


9. 62286 
9. 62301 
9. 62317 

9. 62334 
9. 62350 
9. 62367 

9. 62383 
9. 62399 
9. 62416 


16 
16 
17 

16 
17 
16 

16 
17 
16 


9. 66490 
9. 66510 
9.66530 

9. 66550 
9. 66570 
9. 66690 

9.66609 
9.66629 
9. 66649 


20 
20 
20 

20 
20 
19 

20 
20 
20 


0. 33510 
0.33490 
0. 33470 

0.33450 
0. 33430 
0. 33410 

0. 33391 
0. 33371 
0. 33351 


9. 95794 
9. 95791 
9. 95787 

9. 95784 
9.95780 
9. 95777 

9. 95773 
9. 95770 
9. 95766 


3 
4 
3 

4 
3 
4 

3 
4 
3 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


90 


9. 62432 


16 


9.66669 


20 


0. 33331 


9. 95763 


4 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 62448 
9. 62465 
9. 62481 

9. 62497 
9. 62513 
9. 62630 

9. 62546 
9. 62562 
9. 62579 


17 
16 
16 

16 
17 
16 

16 
17 
16 


9. 66689 
9. 66709 
9. 66729 

9. 66748 
9. 66768 
9.66788 

9. 66808 
9.66828 
9. 66847 


20 
20 
19 

20 
20 
20 

20 
19 
20 


0. 33311 
0. 33291 
0. 33271 

0. 33262 
0. 33232 
0. 33212 

0. 33192 
0. 33172 
0. 33153 


9. 95759 
9. 95756 
9. 95752 

9. 95749 
9. 95745 
9. 95742 

9. 95738 
9. 95735 
9. 95731 


3 
4 
3 

4 
3 
4 

3 
4 

3 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 62595 




9.66867 




0.33133 


9. 95728 




00 








Cos. 


d. 


Cot. 


d.c. 


Tan. 


Sin. 


d. 
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25° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 62595 


16 


9. 66867 


20 


0. 33133 


9. 95728 


4 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9.62611 
9. 62627 
9. 62644 

9. 62860 
9. 62676 
9. 62692 

9. 62708 
9. 62725 
9. 62741 


16 
17 
16 

16 
16 
16 

17 
16 
16 


9. 66887 
9. 66907 
9. 66927 

9. 66946 
9.66966 
9.66986 

9. 67006 
9. 67025 
9. 67045 


20 
20 
19 

20 
20 
20 

19 
20 
20 


0. 33113 
0. 33093 
0. 33073 

0. 33054 
0. 33034 
0. 33014 

0. 32994 
0. 32975 
0. 32955 


9. 95724 
9. 95720 
9. 95717 

9. 95713 
9. 95710 
9. 95706 

9. 95703 
9. 95699 
9. 95696 


4 

3 
4 

3 
4 
3 

4 

3 
4 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


20 

2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


10 


9. 62757 


16 


9. 67065 


20 


0. 32935 


9. 95692 


3 


90 






11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 62773 
9. 62789 
9. 62806 

9. 62822 
9.62838 
9. 62854 

9. 62870 
9.62886 
9. 62902 


16 
17 
16 

16 
16 
16 

16 
16 
16 


9. 67085 
9. 67104 
9. 67124 

9. 67144 
9. 67163 
9. 67183 

9. 67203 
9. 67223 
9. 67242 


19 
20 
20 

19 
20 
20 

20 ' 

19 

20 


0. 32915 
0. 32896 
0. 32876 

0. 32856 
0. 32837 
0. 32817 

0. 32797 
0. 32777 
0. 32758 


9. 95689 
9. 95685 
9. 95681 

9. 95678 
9. 95674 
9. 95671 

9. 95667 
9. 95664 
9. 95660 


4 
4 

3 

4 

3 
4 

3 
4 
3 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


19 

1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15.2 
17.1 


20 


9. 62918 


17 


9. 67262 


20 


0. 32738 


9. 95657 


4 


80 






21 

22 
23 

24 
25 
26 

27 
28 
29 


9. 62935 
9. 62951 
9.62967 

9.62983 
9.62999 
9. 63015 

9. 63031 
9. 63047 
9. 63063 


16 
16 
16 

16 
16 
16 

16 
16 
16 


9. 67282 
9. 67301 
9. 67321 

9. 67341 
9. 67360 
9. 67380 

9. 67399 
9. 67419 
9. 67439 


19 
20 
20 

19 
20 
19 

20 
20 
19 


0. 32718 
0. 32699 
0. 32679 

0. 32659 
0. 32640 
0. 32626 

0. 32601 
0. 32581 
0. 32561 


9. 95653 
9. 95649 
9. 95646 

9. 95642 
9. 95639 
9. 95635 

9. 95632 
9. 95628 
9. 95624 


4 
3 
4 

3 
4 

3 

4 
4 

3 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 

2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15. 3 


30 


9. 63079 


16 


9. 67458 


20 


0. 32542 


9. 95621 


4 


70 






31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 63095 
9.63111 
9. 63127 

9. 63143 
9.63159 
9.63175 

9. 63191 
9. 63207 
9.63223 


16 
16 
16 

16 
16 
16 

16 
16 
16 


9. 67478 
9. 67498 
9. 67517 

9. 67637 
9. 67556 
9. 67576 

9. 67596 
9. 67615 
9. 67635 


20 
19 
20 

19 
20 
20 

19 
20 
19 


0. 32522 
0. 32502 
0. 32483 

0. 32463 
0. 32444 
0. 32424 

0. 32404 
0. 32385 
0. 32365 


9. 95617 
9. 95614 
9. 95610 

9. 95606 
9. 95603 
9. 95599 

9. 95596 
9. 95592 
9. 95588 


3 
4 
4 

3 
4 
3 

4 
4 

3 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12. 8 
14.4 


40 


9. 63239 


16 


9. 67654 


20 


0. 32346 


9. 95585 


4 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 63255 
9. 63271 
9. 63287 

9. 63303 
9. 63319 
9. 63335 

9. 63351 
9. 63367 
9. 63383 


16 
16 
16 

16 
16 
16 

16 
16 
16 


9. 67674 
9. 67693 
9. 67713 

9. 67732 
9. 67752 
9. 67772 

9. 67791 
9. 67811 
9. 67830 


19 
20 
19 

20 
20 
19 

20 
19 
20 


0. 32326 
0. 32307 
0. 32287 

0. 32268 
0. 32248 
0. 32228 

0. 32209 
0. 32189 
0. 32170 


9. 95.581 
9. 95578 
9. 95574 

9. 95570 
9. 95567 
9. 95563 

9. 95560 
9. 95556 
9. 95552 


3 
4 
4 

3 
4 

3 

4 
4 

3 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 

2 
3 
4 
5 
6 
7 
8 
9 


3 

0.3 
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 


50 


9. 63398 




9. 67850 




0. 32150 


9. 95549 




50 








Cos. 


d. 


Cot. 


d. C. 


Tan. 


Sin. 


d. 
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25° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.63398 


i fi 

16 
16 
16 

16 
16 
16 

15 

16 
16 


9.67850 


19 

20 
19 
20 

19 
20 
19 

19 
20 
19 


0. 32150 


9.95549 


4 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


9.63414 
9.63430 
9. 63446 

9.63462 
9. 63478 
9.63494 

9. 63510 
9. 63525 
9.63541 


9.67869 
9.67889 
9.67908 

9.67928 
9. 67947 
9.67967 

9. 67986 
9. 68005 
9. 68025 


0. 32131 
0. 32111 
0. 32092 

0. 32072 
0.32053 
0.32033 

0. 32014 
0. 31995 
0. 31975 


9. 95545 
9. 95542 
9.95538 

9. 95534 
9.95531 
9.95527 

9.95523 
9 95520 
9. 95516 


3 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


20 

2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


60 


9. 63557 


16 


9.68044 


20 


0. 31956 


9.95513 


4 


40 




19 


61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 63573 
9. 63589 
9.63604 

9.63620 
9. 63636 
9.63652 

9.63668 
9.63683 
9.63699 


16 
15 
16 

16 
16 
16 

15 
16 
16 


9.68064 
9.68083 
9.68103 

9. 68122 
9. 68142 
9. 68161 

9. 68180 
9.68200 
9. 68219 


19 
20 
19 

20 
19 
19 

20 
19 
20 


0. 31936 
0. 31917 
0. 31897 

0. 31878 
0. 31858 
0. 31839 

0. 31S20 
0. 31800 
0. 31781 


9. 95509 
9.95505 
9. 95502 

9.95498 
9.95494 
9. 95491 

9. 95487 
9.95483 
9.95480 


\ 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15.2 
17.1 


70 


9. 63715 


16 


9.68239 


19 


0. 31761 


9. 95476 




30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9.63731 
9.63746 
9.63762 

9. 63778 
9. 63794 
9.63809 

9. 63825 
9. 63841 
9.63856 


15 
16 
16 

16 
15 
16 

16 
15 
16 


9.68258 
9. 68277 
9.68297 

9. 68316 
9. 68336 
9. 68355 

9. 68374 
9.68394 
9.68413 


19 

20 
19 

20 
19 
19 

20 
19 
19 


0. 31742 
0. 31723 
0. 31703 

0. 31684 
0. 31664 
0. 31645 

0. 31626 
0.31606 
0. 31587 


9.95473 
9.95469 
9.95465 

9.95462 
9.95458 
9.95454 

9. 95451 
9. 95447 
9.95443 


j 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1$ 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


80 


9.63872 


16 


9. 68432 


20 


0. 31568 


9.95440 


4 


20 




15 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 63888 
9.63903 
9. 63919 

9. 63935 
9.63950 
9.63966 

9.63982 
9.63997 
9. 64013 


15 
16 
16 

15 
16 
16 

15 
16 
15 


9. 68452 
9. 68471 
9.68490 

9. 68510 
9.68529 
9.68548 

9. 68568 
9. 68587 
9.68606 


19 
19 
20 

19 
19 
20 

19 
19 
20 


0. 31548 
0. 31529 
0. 31510 

0. 31490 
0. 31471 
0. 31452 

0. 31432 
0. 31413 
0. 31394 


9. 95436 
9. 95432 
9.95429 

9. 95425 
9.95421 
9. 95418 

9.95414 
9. 95410 
9. 95407 


4 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


90 


9.64028 


16 


9.68626 


19 


0.31374 


9.95403 


4 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9.64044 
9.64060 
9.64075 

9. 64091 
9.64106 
9.64122 

9.64138 
9. 64153 
9. 64169 


16 
15 
16 

15 
ifi 

ID 

16 

15 
16 
15 


9. 68645 
9.68664 
9.68683 

9. 68703 
9. 68722 
9. 68741 

9.68760 
9. 68780 
9. 68799 


19 
19 
20 

19 

IV 
19 

20 
19 
19 


0. 31355 
0. 31336 
0. 31317 

0. 31297 
0. 31278 
0. 31259 

0. 31240 
0.31220 
0. 31201 


9. 95399 
9.95396 
9. 95392 

9. 95388 
9.95384 
9. 95381 

9. 95377 
9.95373 
9. 95369 


! 
i 

3 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 64184 




9.68818 




0.31182 


9.95366 




00 








Cos. 


d. 


Cot. 
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Tan. 


Sin. 
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26° 




Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 64184 


16 


9. 68818 


19 


0. 31182 


9.96366 


4 


100 




20 

2.0 
4.0 
6.0 
.8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


01 
02 
03 

04 
05 
06 

07 
08 
00 


9.64200 
9. 64215 
9. 64231 

9. 64246 
9. 64262 
9. 64277 

9. 64293 
9. 64308 
9. 64324 


15 
16 
15 

16 
15 
16 

15 
16 
15 


9. 68837 
9. 68857 
9.68876 

9.68895 
9. 68914 
9. 68934 

9.68963 
9. 68972 
9. 68991 


20 
19 
19 

19 
20 
19 

19 
19 
19 


0. 31163 
0. 31143 
0. 31124 

0. 31105 
0. 31086 
0. 31066 

0. 31047 
0. 31028 
0. 31009 


9. 95362 
9.96359 
9. 95355 

9. 95351 
9. 95348 
9.96344 

9.96340 
9.95336 
9. 95333 


3 
4 
4 

3 
4 
4 

4 
3 
4 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


10 


9. 64339 


16 


9. 69010 


19 


0.30990 


9.95329 


4 


90 




19 


11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 64355 
9. 64370 
9. 64386 

9. 64401 
9. 64417 
9. 64432 

9. 64447 
9. 64463 
9. 64478 


15 
16 
15 

16 
15 
15 

16 
15 
16 


9.69029 
9.69049 
9.69068 

9.69087 
9. 69106 
9.69125 

9. 69144 
9. 69164 
9. 69183 


20 
19 
19 

19 
19 
19 

20 
19 
19 


0. 30971 
0. 30951 
0. 30932 

0. 30913 
0.30894 
0. 30875 

0. 30856 
0. 30836 
0. 30817 


9.95325 
9.95322 
9. 96318 

9. 95314 
9. 95310 
9. 95307 

9.95303 
9. 95299 
9. 95295 


3 
4 
4 

4 

3 
4 

4 
4 

3 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15.2 
17.1 


20 


9. 64494 


15 


9. 69202 


19 


0. 30798 


9.95292 


4 


80 




16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 64509 
9. 64524 
9. 64540 

9. 64555 
9. 64571 
9,64586 

9. 64601 
9. 64617 
9.64632 


15 
16 
15 

16 
15 
15 

16 
15 
15 


9. 69221 
9.69240 
9. 69259 

9. 69278 
9. 69298 
9. 69317 

9. 69336 
9. 69355 
9. 69374 


19 
19 
19 

20 
19 
19 

19 
19 
19 


0. 30779 
0. 30760 
0. 30741 

0. 30722 
0. 30702 
0. 30683 

0.30664 
0. 30645 
0. 30626 


9.95288 
9.95284 
9. 95281 

9. 95277 
9. 95273 
9. 95269 

9. 95266 
9. 95262 
9. 95258 


4 
3 
4 

4 
4 

3 

4 
4 
4 


79 
! 78 
| 77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


30 


9. 64647 


16 


9. 69393 


19 


0. 30607 


9. 95254 


3 


70 




15 


31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 64663 
9. 64678 
9. 64693 

9. 64709 
9. 64724 
9. 64739 

9. 64765 
9. 64770 
9. 64785 


15 
15 
16 

15 
15 
16 

15 
15 
15 


9. 69412 
9.69431 
9. 69450 

9. 69469 
9. 69488 
9. 69507 

9. 69526 
9. 69545 
9. 69665 


19 
19 
19 

19 
19 
19 

19 
20 
19 


0.30588 
0. 30569 
0. 30550 

0. 30531 
0. 30512 
0. 30493 

0. 30474 
0. 30455 
0. 30435 


9. 95251 
9. 95247 
9. 95243 

9. 95239 
9.95236 
9. 95232 

9.95228 
9.95224 
9. 95221 


4 
4 
4 

3 
4 
4 

4 

3 
4 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


40 


9.64800 


16 


9. 69584 


19 


0. 30416 


9. 95217 


4 


60 




3 


41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 64816 
9. 64831 
9. 64846 

9. 64861 
9. 64877 
9.64892 

9. 64907 
9. 64922 
9.64938 


15 
15 
15 

16 
15 
15 

15 
16 
15 


9. 69603 
9. 69622 
9. 69641 

9.69660 
9. 69679 
9. 69698 

9. 69717 
9. 69736 
9. 69755 


19 
19 
19 

19 
19 
19 

19 
19 
19 


0. 30397 
0. 30378 
0. 30359 

0. 30340 
0. 30321 
0. 30302 

0. 30283 
0. 30264 
0. 30245 


9. 95213 
9. 95209 
9.95206 

9. 95202 
9. 95198 
9. 95194 

9. 95190 
9. 95187 
9. 95183 


4 
3 
4 

4 
4 
4 

3 
4 
4 


59 
58 
57 

56 
55 
54 

I 53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


0.3 
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 


50 


9. 64953 




9. 69774 




0. 30226 


9. 95179 




50 








Cos. 


d. 


Cot. 
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26° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 64953 


15 


9.69774 


19 


0.30226 


9.95179 


4 


50 






51 
52 
53 

54 

55 
56 


9. 64968 
9.64983 
9. 64998 

9. 65014 
9. 65029 
9.65044 


15 
15 
16 

15 
15 
15 


9. 69793 
9. 69812 
9.69831 

9.69850 
9.69868 
9.69887 


19 
19 
19 

18 
19 
19 


0. 30207 
0. 30188 
0. 30169 

0. 30150 
0.30132 
0. 30113 


9. 95175 
9. 95172 
9. 95168 

9. 95164 
9. 95160 
9. 95156 


3 
4 
4 

4 
4 

3 


49 
48 
47 

46 
45 
44 


1 
2 
3 
4 
5 
6 
7 


19 

1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 


57 
58 
59 


9.65059 
9. 65074 
9. 65089 


15 
15 
15 


9. 69906 
9. 69925 
9. 69944 


19 
19 
19 


0.30094 
0. 30075 
0.30056 


9. 95153 
9. 95149 
9. 95145 


4 
4 
4 


43 
42 
41 


o 
o 

9 


1^9 
10. L 

17.1 


60 


9. 65104 


16 


9. 69963 


19 


0.30037 


9. 95141 


4 


40 

39 
38 
37 




18 


61 
62 
63 


9.65120 
9. 65135 
9.65150 


15 
15 
15 


9. 69982 
9.70001 
9. 70020 


19 
19 
19 


0. 30018 
0. 29999 
0. 299S0 


9. 95137 
9. 95134 
9. 95130 


3 
4 
4 


1 
2 
3 
4 


1.8 
3.6 
5.4 
7.2 


64 

65 
66 

67 
68 
69 


9. 65165 
9. 65180 
9. 65195 

9. 65210 
9.65225 
9. 65240 


15 
15 
15 

15 
15 
15 


9.70039 
9. 70058 
9. 70077 

9. 70096 
9. 70114 
9. 70133 


19 
19 
19 

18 
19 
19 


0. 29961 
0. 29942 
0. 29923 

0. 29904 
0. 29886 
0. 29867 


9. 95126 
9. 95122 
9. 95118 

9. 95115 
9. 95111 
9. 95107 


4 
4 

3 

4 

4 
4 


36 
35 
34 

33 
32 
31 


5 
6 
7 
8 

Q 

y 


9.0 
10.8 
12.6 
14.4 

1ft 9 
ID. L 


70 


9. 65255 


16 


9. 70152 


19 


0. 29848 


9. 95103 


4 


30 




15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 


71 
72 
73 

74 
75 
76 


9. 65271 
9. 65286 
9. 65301 

9.65316 
9.65331 
9.65346 


15 
15 
15 

15 
15 
15 


9. 70171 
9. 70190 
9. 70209 

9. 70228 
9. 70247 
9.70265 


19 
19 
19 

19 
18 
19 


0. 29829 
0. 29810 
0. 29791 

0. 29772 
0. 29753 
0. 29735 


9. 95099 
9. 95096 
9. 95092 

9.95088 
9. 95084 
9.95080 


3 
4 
4 

4 
4 
4 


29 
28 
27 

26 
25 
24 


1 
2 
3 
4 

5 
6 
7 


77 
78 
79 


9.65361 
9.65376 
9.65391 


15 
15 
15 


9. 70284 
9. 70303 
9. 70322 


19 
19 
19 


0. 29716 
0. 29697 
0. 29678 


9. 95076 
9. 95073 
9.95069 


3 
4 
4 


23 
22 
21 


Q 
O 

9 


19 fi 

13.5 


80 


9.65406 


15 


9. 70341 


19 


0. 29659 


9. 95065 


4 


20 




14 

1.4 
2.8 
4.2 


81 
82 
83 


9. 65421 
9.65436 
9.65451 


15 
15 
15 


9.70360 
9. 70379 
9. 70397 


19 
18 
19 


0.29640 
0. 29621 
0. 29603 


9. 95061 
9. 95057 
9. 95054 


4 
3 
4 


19 
18 
17 


1 
2 
3 


84 

85' 

86 

87 
88 
89 


9. 65466 
9. 65481 
9.65496 

9. 65511 
9.65526 
9.65541 


15 
15 
15 

15 
15 
15 


9. 70416 
9. 70435 
9. 70454 

9. 70473 
9. 70491 
9. 70510 


19 
19 
19 

18 
19 
19 


0. 29584 
0. 29565 
0. 29546 

0. 29527 
0. 29509 
0.29490 


9. 95050 
9. 95046 
9. 95042 

9. 95038 
9. 95034 
9.95030 


4 
4 
4 

4 
4 

3 


16 
15 
14 

13 
12 
11 


4 

5 
6 
7 

o 
o 

9 


5.6 
7.0 
8.4 
9.8 

119 

12.6 


do 


9.65556 


15 


9.70529 


19 


0.29471 


9. 95027 


4 


10 






91 
92 
93 

94 

95 
96 

97 
98 
99 


y. 003/1 
9.65585 
9.65600 

9. 65615 
9. 65630 
9.65645 

9.65660 
9. 65675 
9. 65690 


14 

15 
15 

15 
15 
15 

15 
15 
15 


V. /U04o 

9. 70567 
9. 70585 

9.70604 
9.70623 
9.70642 

9.70660 
9. 70679 
9. 70698 


19 
18 
19 

19 
19 
18 

19 
19 
19 


O 9Q4^9 
U. aVtOa 

0. 29433 
0. 29415 

0. 29396 
0. 29377 
0. 29358 

0. 29340 
0. 29321 
0. 29302 


if. tJOU^O 

9. 95019 
9. 95015 

9. 95011 
9. 95007 
9. 95004 

9. 95000 
9. 94996 
9. 94992 


4 
4 
4 

4 
3 
4 

4 
4 
4 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 65705 




9. 70717 




0.29283 


9. 94988 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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27° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9.65705 


15 


9. 70717 


18 


0.29283 


9.94988 


4 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9. 65720 
9.65734 
9.65749 

9. 65764 
9.65779 
9.65794 

9.65809 
9.65823 
9.65838 


14 
15 
16 

15 
15 
15 

14 
15 
15 


9. 70735 
9. 70754 
9. 70773 

9. 70792 
9. 70810 
9. 70829 

9.70848 
9.70866 
9.70885 


19 
19 
19 

18 
19 
19 

18 
19 
19 


0.29265 
0.29246 
0.29227 

0.29208 
0.29190 
0. 29171 

0.29152 
0.29134 
0.29115 


9.94984 
9.94980 
9. 94976 

9. 94973 
9. 94969 
9. 94966 

9. 94961 
9.94957 
9.94953 


j 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


19 

1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15.2 
17.1 


10 


9.65853 


15 


9.70904 


18 


0.29096 


9.94949 




90 




18 


11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 65868 
9.65883 
9.65898 

9. 65912 
9.65927 
9. 65942 

9. 65957 
9. 65971 
9.65986 


15 
15 
14 

15 
15 
15 

14 
15 
15 


9.70922 
9.70941 
9.70960 

9. 70978 
9.70997 
9. 71016 

9.71034 
9. 71053 
9.71072 


19 
19 
18 

19 
19 
18 

19 
19 
18 


0.29078 
0.29059 
0.29040 

0.29022 
0.29003 
0.28984 

0.28966 
0.28947 
0.28928 


9. 94946 
9.94942 
9.94938 

9.94934 
9. 94930 
9.94926 

9.94922 
9.94918 
9. 94914 


\ 


89 
88 
87 

86 
85 
84 

. 83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.8 
3.6 
5.4 
7.2 
9.0 
10.8 
12.6 
. 14.4 
16.2 


20 


9. 66001 


15 


9. 71090 


19 


0. 28910 


9. 94911 


4 


80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9.66016 
9.66030 
9.66045 

9.66060 
9.66075 
9.66089 

9.66104 
9. 66119 
9.66133 


14 
15 
15 

15 
14 
15 

15 
14 
15 


9. 71109 
9.71128 
9. 71146 

9. 71165 
9. 71184 
9. 71202 

9. 71221 
9. 71239 
9. 71258 


19 
18 
19 

19 
18 
19 

18 
19 
19 


0.28891 
0.28872 
0.28854 

0.28835 
0. 28816 
0. 28798 

0.28779 
0.28761 
0. 28742 


9.94907 
9.94903 
9.94899 

9.94895 
9. 94891 
9.94887 

9.94883 
9.94879 
9. 94875 


\ 

\ 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


30 


9.66148 


15 


9. 71277 


18 


0.28723 


9. 94871 




70 




14 

1.4 
2.8 
4.2 


31 
32 
33 


9.66163 
9.66177 
9.66192 


14 
15 
15 


9. 71295 
9. 71314 
9. 71332 


19 
18 
19 


0. 28705 
0.28686 
0.28668 


9.94868 
9. 94864 
9.94860 


\ 


69 
68 
67 


1 
2 
3 


34 
35 
36 


9.66207 
9.66221 
9.66236 


14 
15 
15 


9. 71351 
9. 71370 
9. 71388 


19 
18 
19 


0.28649 
0.28630 
0.28612 


9.94856 
9.94852 
9.94848 




66 
65 
64 


4 

5 
6 
7 


5.6 
.7.0 
8.4 
9.8 


37 
38 
39 


9.66251 
9.66265 
9.66280 


14 
15 
15 


9. 71407 
9. 71425 
9.71444 


18 
19 
18 


0. 28593 
0.28575 
0.28556 


9. 94844 

Q CkAAAfX 

9. 94836 




63 
62 
61 


8 
9 


11.2 
12! 6 


40 


9. 66295 


14 


9. 71462 


19 


0.28538 


9.94832 


4 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9.66309 
9.66324 
9.66338 

9.66353 
9.66368 
9.66382 

9.66397 
9. 66411 
9. 66426 


15 
14 
15 

15 

14 

15 

14 
15 
15 


9. 71481 
9.71499 
9.71518 

9.71537 
9.71555 
9.71574 

9.71592 
9. 71611 
9.71629 


18 
19 
19 

18 
19 
18 

19 
18 
19 


0.28519 
0.28501 
0.28482 

0.28463 
0.28445 
0.28426 

0.28408 
0.28389 
0. 28371 


9. 94828 
9. 94824 
9.94820 

9.94817 
9. 94813 
9.94809 

9.94805 
9.94801 
9. 94797 


4 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 

2 
3 
4 
5 
6 
7 
8 
9 


8 

0.3 
0.6 
0.9 
1.2 
1.5 
1.8 
2.1 
2.4 
2.7 


60 


9. 66441 




9.71648 




0.28352 


9. 94793 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 
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27° 





Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.66441 


14 


9. 71648 


18 


0. 28352 


9. 94793 


4 


50 






51 

52 
53 

54 
55 
56 

57 
58 
59 


9. 66455 
9. 66470 
9. 66484 

9. 66499 
9. 66513 
9.66528 

9.66542 
9. 66557 
9. 66571 


15 
14 
15 

14 
15 
14 

15 
14 
16 


9. 71666 
9. 71685 
9. 71703 

9. 71722 
9. 71740 
9. 71759 

9. 71777 
9. 71796 
9. 71814 


19 
18 
19 

18 
19 
18 

19 

• 18 
19 


0.28334 
0. 28315 
0. 28297 

0. 28278 
0.28260 
0.28241 

0. 28223 
0. 28204 
0. 28186 


9. 94789 
9. 94785 
9. 94781 

9. 94777 
9.94773 
9. 94769 

9. 94765 
9. 94761 
9.94757 


4 
4 
4 

4 
4 
4 

4 
4 
4 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


19 

1.9 
3.8 
5.7 
7.6 
9.5 
11.4 
13.3 
15. 2 
17.1 


60 


9.66586 


14 


9. 71833 


18 


0. 28167 


9. 94753 


4 


40 




18 


61 
62 
63 

64 
65 
66 

67 
68 
69 




9.66600 
9. 66615 
9. 66629 

9.66644 
9.66658 
9. 66673 

9. 66687 
9. 66702 
9. 66716 


15 
14 
15 

14 
15 
14 

15 
14 
15 


9. 71851 
9. 71869 
9. 71888 

9. 71906 
9. 71925 
9. 71943 

9. 71962 
9. 71980 
9. 71998 


18 
19 
18 

19 
18 
19 

18 
18 
19 


0. 28149 
0. 28131 
0.28112 

0.28094 
0. 28075 
0. 28057 

0.28038 
0. 28020 
0. 28002 


9. 94749 
9. 94745 
9. 94741 

9. 94737 
9. 94734 
9. 94730 

9. 94726 
9.94722 
9. 94718 


4 
4 
4 

3 
4 
4 

4 
4 
4 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 

2 
3 
4 
5 
6 
7 
8 
9 


1.8 
3.6 
5.4 
7.2 
9.0 
10.8 
12.6 
14.4 
16. 2 


70 


9. 66731 


14 


9. 72017 


18 


0. 27983 


9. 94714 


4 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9.66745 
9. 66759 
9.66774 

9. 66788 
9.66803 
9.66817 

9.66831 
9.66846 
9. 66860 


14 
15 
14 

15 
14 
14 

15 
14 
15 


9. 72035 
9.72054 
9. 72072 

9.72091 
9. 72109 
9. 72127 

9. 72146 
9. 72164 
9. 72182 


19 
18 
19 

18 
18 
19 

18 
18 
19 


0. 27965 
0. 27946 
0. 27928 

0. 27909 
0. 27891 
0. 27873 

0. 27854 
0.27836 
0. 27818 


9. 94710 
9. 94706 
9. 94702 

9. 94698 
9. 94694 
9.94690 

9.94686 
9. 94682 
9. 94678 


4 
4 
4 

4 
4 
4 

4 
4 
4 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 

3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


80 


9. 66875 


14 


9. 72201 


18 


0. 27799 


9. 94674 


4 


20 




14 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 66889 
9. 66903 
9. 66918 

9. 66932 
9. 66946 
9.66961 

9. 66975 
9. 66989 
9.67004 


14 
15 
14' 

14 
15 
14 

14 
15 
14 


9. 72219 
9.72238 
9. 72256 

9. 72274 
9. 72293 
9. 72311 

9.72329 
9. 72348 
9. 72366 


19 
18 
18 

19 
18 
18 

19 
18 
18 


0. 27781 
0. 27762 
0. 27744 

0. 27726 
0. 27707 
0. 27689 

0. 27671 
0. 27652 
0. 27634 


9. 94670 
9.94666 
9.94662 

9.94658 
9. 94654 
9.94650 

9. 94646 
9. 94642 
9. 94638 


4 
4 
4 

4 
4 
4 

4 
4 
4 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.4 
2.8 
4.2 
5.6 
7.0 
8.4 
9.8 
11.2 
12.6 


90 


9. 67018 


14 


9. 72384 


19 


0. 27616 


9.94634 


4 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


Q R7f\V> 

9. 67047 
9. 67061 

9. 67075 
9. 67090 
9. 67104 

9.67118 
9. 67132 
9. 67147 


15 
14 
14 

15 
14 
14 

14 
15 
14 


9. 72421 
9. 72439 

9. 72458 
9. 72476 
9. 72494 

9. 72513 
9. 72531 
9. 72549 


18 
18 
19 

18 
18 
19 

18 
18 
18 


U. L i DM l 

0. 27579 
0. 27561 

0. 27542 
0. 27524 
0. 27506 

0. 27487 
0. 27469 
0. 27451 


Q 

v. iriOoU 

9.94626 
9. 94622 

9.94618 
9. 94614 
9. 94610 

9.94606 
9. 94602 
9. 94598 


A 
t 

4 
4 

4 
4 
4 

4 
4 

5 


HQ 

08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


100 


9. 67161 




9. 72567 




0. 27433 


9.94593 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 
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28° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 67161 


14 


9. 72567 


19 


0.27433 


9.94593 


4 


100 






01 
02 
03 


9. 67175 
9. 67189 
9. 67204 


14 
15 
14 


9. 72586 
9. 72604 
9. 72622 


18 
18 
19 


0. 27414 
0.27396 
0. 27378 


9. 94589 
9.94585 
9. 94581 




99 
98 
97 


1 
2 


19 

1.9 
3.8 


04 
05 
06 


9. 67218 
9. 67232 
9. 67246 


14 
14 
15 


9. 72641 
9. 72659 
9. 72677 


18 
18 
18 


0. 27359 
0. 27341 
0. 27323 


9. 94577 
9. 94573 
9. 94569 


; 


96 
95 
94 


3 
4 
5 
6 


5.7 
7.6 
9.5 
11.4 


07 
08 
09 


9. 67261 
9. 67275 
9. 67289 


14 
14 
14 


9. 72695 
9. 72714 
9. 72732 


19 
18 
18 


0. 27305 
0. 27286 
0.27268 


9.94565 
9. 94561 
9. 94557 




93 
92 
91 


7 
8 
9 


13.3 
15.2 
17.1 


10 


9. 67303 


14 


9. 72750 


18 


0. 27250 


9. 94553 


4 


90 




18 


11 
12 
13 

14 
15 
16 

17 

18 
19 


9. 67317 
9. 67332 
9. 67346 

9. 67360 
9. 67374 
9. 67388 

9. 67402 
9. 67417 
9. 67431 


15 
14 
14 

14 
14 
14 

15 
14 
14 


9. 72768 
9. 72787 
9. 72805 

9. 72823 
9. 72841 
9. 72859 

9. 72878 
9. 72896 
9. 72914 


19 
18 
18 

18 
18 
19 

18 
18 
18 


0. 27232 
0. 27213 
0. 27195 

0. 27177 
0. 27159 
0. 27141 

0. 27122 
0.27104 
0. 27086 


9. 94549 
9. 94545 
9. 94541 

9. 94537 
9. 94533 
9. 94529 

9. 94525 
9. 94521 
9.94517 


* 


89 
88 
87 

86 
85 
84 

83 
82 
81 


I 
2 
3 
4 
5 

6 
7 
8 
9 


1.8 
£ 6 
5.4 
7.2 
9. 0 
10.8 
12.6 
14.4 
16. 2 


20 


9. 67445 


14 


9. 72932 


18 


0.27068 


9. 94513 




80 






21 
22 
23 


9. 67459 
9. 67473 
9. 67487 


14 
14 
14 


9. 72950 
9.72969 
9. 72987 


19 
18 
18 


0. 27050 
0. 27031 
0. 27013 


9. 94508 
9.94504 
9. 04500 




79 
78 
77 


1 
2 


15 

1.5 
3.0 


24 

25 
26 


9. 67501 
9. 67515 
9. 67530 


14 
15 
14 


9. 73005 
9. 73023 
9. 73041 


18 
18 
19 


0.26995 
0. 26977 
0. 26959 


9. 94496 
9. 94492 
9.94488 




76 
75 
74 


3 
4 
5 
6 


4.5 
6.0 
7.5 
9.0 


27 
28 
29 


9. 67544 
9. 67558 
9. 67572 


14 
14 
14 


9. 73060 
9. 73078 
9. 73096 


18 
18 
18 


0. 26940 
0.26922 
0.26904 


9. 94484 
9.94480 
9. 94476 




73 
72 
71 


7 

8 . 
9 


10.5 
12.0 
13.5 


30 


9. 67586 


14 


9. 73114 


18 


0. 26886 


9. 94472 


4 


70 




14 


31 

32 
33 

34 
35 
36 

37 
38 
39 


9. 67600 
9. 67614 
9. 67628 

9. 67642 
9. 67656 
9. 67670 

9. 67684 
9. 67698 
9. 67712 


14 
14 
14 

14 
14 
14 

14 
14 
14 


9. 73132 
9. 73150 
9. 73169 

9. 73187 
9. 73205 
9.73223 

9. 73241 
9. 73259 
9. 73277 


18 
19 
18 

18 
18 
18 

18 
18 
18 


0. 26868 
0.26850 
0.26831 

0. 26813 
0. 26795 
0. 26777 

0. 26759 
0. 26741 
0. 26723 


9.94468 
9. 94464 
9. 94460 

9. 94455 
9. 94451 
9. 94447 

9. 94443 
9.94439 
9. 94435 


.j 
* 


69 
68 
67 

66 
65 
64 

63 
62 
61 


2 
3 
4 
5 

6 
7 
8 

A 
V 


1. 4 
2*. 8 
4.2 
5.6 
7. 0 
8.4 
9.8 
11.2 


40 


9. 67726 


14 


9. 73295 


19 


0. 26705 


9. 94431 




60 






At 
41 

42 
43 


Q aV7Af\ 

». D/74U 

9. 67754 
9. 67768 


14 
14 
14 


A TOO 1 A 

9. 73ol4 
9.73332 
9. 73350 


18 
18 
18 


0. 26686 
0.26668 
0. 26650 


9. 94427 
9. 94423 
9. 94419 


\ 


ov 
58 
57 


1 

2 


4 

0.4 

0.8 


44 
45 
46 


9. 67782 
9. 67796 
9. 67810 


14 
14 
14 


9. 73368 
9. 73386 
9. 73404 


18 
18 
18 


0.26632 
0. 26614 
0.26596 


9. 94415 
9. 94410 
9.94406 




56 
55 
54 


3 
4 

5 
6 


1.2 
1.6 
2.0 
2.4 


47 
48 
49 


9. 67824 
9. 67838 
9. 67852 


14 
14 
14 


9. 73422 
9. 73440 
9. 73458 


18 
18 
18 


0. 26578 
0. 26560 
0. 26542 


9.94402 
9. 94398 
9. 94394 




53 
52 
51 


7 
8 
9 


2.8 
3.2 
3.6 


50 


9. 67866 




9. 73476 




0. 26524 


9. 94390 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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28° 












Sin. 


d. 


Tan. 


d.C. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.67866 


14 


9. 73476 


19 


0. 26524 


9. 94390 


4 


50 






51 
52 
53 

54 

55 
56 


9.67880 
9. 67894 
9. 67908 

9. 67922 
9. 67936 
9.67950 


14 
14 
14 

14 
14 

14 
I* 


9. 73495 
9. 73513 
9.73531 

9.73549 
9. 73567 
9. 73585 


18 
18 
18 

18 
18 
is 


0.26487 

0.26451 
0.26433 
0. 26415 


Q Q43Rfi 
9. 94382 
9. 94377 

9. 94373 
9. 94369 
9. 94365 


i 


49 
48 
47 

46 
45 
44 


1 
2 
3 
4 
5 
6 


ia 

19 

1.8 
3.6 
5.4 
7.2 
9.0 
UD.8 


57 
58 
59 


9.67964 
9. 67978 
9. 67992 


14 
14 
14 


9. 73603 
9. 73621 
9. 73639 


18 
18 
18 


0.26397 
0. 26379 

fl 9fi3fi1 


9. 94361 
9. 94357 


\ 


43 
42 

At 


7 
8 
9 


12.6 
14.4 
16.2 


60 


9.68006 


14 


9. 73657 


18 


0. 26343 


9. 94349 




40 




17 


61 
62 
63 


9.68020 
9.68033 
9. 68047 


13 
14 
14 


9. 73675 
9. 73693 
9.73711 


18 
18 
18 


0. 26307 


9. 94344 
9. 94340 
O Q433R 




39 
38 
37 


1 
2 
3 
4 


1.7 
3.4 
5.1 
6.8 


64 

65 
66 


9. 68061 
9.68075 
9.68089 


14 
14 
14 


9. 73729 
9. 73747 
9. 73765 


18 
18 
18 


0.26271 
0. 26253 
0. 26235 


9. 94332 
9. 94328 
9. 94324 


| 


36 
35 
34 


5 
6 
7 


8.5 
10.2 
11.9 


67 
68 
69 


9. 68103 
9". 68117 
9. 68130 


14 
13 
14 


9. 73783 
9. 73801 
9. 73819 


18 
18 
18 


0. 26217 
0. 26199 
0. 26181 


9. 94320 
9. 94315 
9. 94311 




33 
32 • 
31 


8 
9 


13. 6 
15.3 


70 


9. 68144 


14 


9. 73837 


18 


0. 26163 


9. 94307 




30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 68158 
9. 68172 
9. 68186 

9.68200 
9. 68213 
9. 68227 

9.68241 
9.68255 
9.68269 


14 
14 
14 

13 
14 
14 

14 
14 
14 


9. 73855 
9. 73873 
9. 73891 

9. 73909 
9. 73927 
9. 73945 

9. 73963 
9. 73981 
9.73999 


18 
18 
18 

18 
18 
18 

18 
18 
18 


fl 9fi145 
0. 26127 

fl 9fi1flQ 

0. 26091 
0. 26073 
0. 26055 

0.26037 
0. 26019 
0. 26001 


Q Q43A.3 
9.94299 

Q Q40Q* 
V. Vt£ifD 

9. 94291 
9. 94286 
9. 94282 

9. 94278 
9. 94274 
9. 94270 




29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 

4 

5 
6 
7 
8 
9 


14 

1.4 
2.8 
4.2 

5.6 
7.0 
8.4 
9.8 
11.2 
12.6 


80 


9.68283 


13 


9. 74017 


18 


0.25983 


9. 94266 




20 




13 

1.3 
2.6 
3.9 


81 
82 
83 


9. 68296 
9. 68310 
9.68324 


14 
14 
14 


9. 74035 
9. 74053 
9. 74071 


18 
18 
18 


fl 950A5 

0. 25947 

fl 95Q9Q 


Q 049/11 

9. 94257 

Q 04913 




19 
18 

17 


1 
2 

3 


84 

85 
86 


9.68338 
9. 68351 
9. 68365 


13 
14 
14 


9. 74089 
9. 74107 
9. 74125 


18 
18 
17 


0. 25911 
0. 25893 
0. 25875 


9. 94249 
9. 94245 
9. 94241 




16 
15 
14 


4 

5 
6 
7 


5.2 
6.5 
7.8 
9.1 


87 
88 
89 


9. 68379 
9.68393 
9.68406 


14 
13 
14 


9. 74142 
9. 74160 
9. 74178 


18 
18 
18 


0. 25858 
0. 25840 
0. 25822 


9. 94236 
9. 94232 
9. 94228 




13 
12 
11 


8 
9 


10.4 
11.7 


90 


9. 68420 


14 


9. 74196 


18 


0. 25804 


9.94224 




10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9.68434 
9.68448 
9.68461 

9.68475 
9.68489 
9.68502 

9.68516 
9.68530 
9.68543 


14 
13 
14 

14 

13 
14 

14 
13 
14 


9. 74214 
9. 74232 
9. 74250 

9. 74268 
9. 74286 
9. 74304 

9. 74322 
9. 74339 
9. 74357 


18 
18 
18 

18 
18 
18 

17 
18 
18 


fl 957Rfi 

0. 25768 
0. 25750 

0. 25732 
0. 25714 

fl 91fi0fi 

0. 25678 
0. 25661 
0. 25643 


Q 04990 

9. 94215 
9. 94211 

9. 94207 
9.94203 

0 04100 

9. 94195 
9. 94190 
9. 94186 


4 


rin 
Uu 

08 
07 

06 
05 

A4 

03 
02 
01 


1 

2 
3 

4 
5 
6 
7 
8 
9 


5 

0.5 
1.0 
* 1.5 

2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


100 


9. 68557 




9. 74375 




0. 25625 


9. 94182 




00 








Cos. 


d. 


Cot. 


d.c. 


Tan. 


Sin. 


d. 
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29° 



oo 

01 
02 
03 

04 
05 
06 

07 
08 



10 

11 
12 
13 

14 

15 
16 

17 
18 
19 



21 
22 
23 

24 

25 



27 
28 
29 

30 

31 
32 
33 

34 
35 



37 
38 
39 



41 
42 
43 

44 
45 
46 

47 
48 
49 

50 



Sin. 



9.68557 



9. 68571 
9. 68584 
9.68598 

9.68612 
9.68625 
9.68639 

9.68653 
9.68666 
9.68680 



9.68694 



9.68707 
9. 68721 
9. 68734 

9. 68748 
9. 68762 
9. 68775 

9. 68789 
9.68802 
9. 68816 



9.68829 



9. 68843 
9.68857 
9.68870 

9.68884 
9.68897 
9. 68911 

9.68924 
9.68938 
9. 68951 



9.68965 



9. 68978 
9.68992 
9.69005 

9. 69019 
9. 69032 
9.69046 

9. 69059 
9. 69073 
9.69086 



9. 69100 



9.69113 
9. 69127 
9. 69140 

9. 69153 
9. 69167 
9. 69180 

9. 69194 
9.69207 
9.69220 



9.69234 



Cos. 



d. 



14 

13 
14 
14 

13 
14 
14 

13 
14 
14 

13 

14 
13 
14 

14 
13 
14 

13 
14 
13 

14 

14 
13 
14 

13 
14 
13 

14 
13 
14 

13 

14 
13 
14 

13 
14 
13 

14 

13 
14 

13 

14 
13 
13 

14 
13 
14 

13 
13 
14 



Tan. 



9.74375 



9. 74393 
9. 74411 
9.74429 

9.74447 
9.74465 
9.74482 

9.74500 
9. 74518 
9. 74536 



9. 74554 



9. 74572 
9. 74589 
9.74607 

9.74625 
9. 74643 
9. 74661 

9. 74679 
9.74696 
9. 74714 



9. 74732 



9. 74750 
9. 74768 
9.74785 

9. 74803 
9. 74821 
9. 74839 

9. 74856 
9. 74874 
9. 74892 



9. 74910 



9. 74927 
9. 74945 
9. 74963 

9. 74981 
9. 74998 
9. 75016 

9. 75034 
9. 75052 
9.75069 



9. 75087 



9. 75105 
9. 75123 
9. 75140 

9. 75158 
9. 75176 
9. 75193 

9. 75211 
9. 75229 
9. 75247 



9. 75264 



Cot. 



d. C. 



18 

18 
18 
18 

18 
17 
18 

18 
18 
IB 

18 

17 
18 
18 

18 
18 
18 

17 
18 
18 

18 

18 
17 
18 

18 
18 
17 

18 
18 
18 

17 

18 
18 
18 

17 
18 
18 

18 
17 
18 

18 

18 
17 
18 

18 
17 
18 

18 
18 
17 



d. c. 



Cot. 



0. 25625 



0. 25607 
0.25589 
0. 25571 

0.25553 
0.25535 
0. 25518 

0.25500 
0. 25482 
0. 25464 



0.25446 



0.25428 
0.25411 
0. 25393 

0. 25375 
0. 25357 
0. 25339 

0. 25321 
0.25304 
0.25286 



0. 25268 



0. 25250 
0. 25232 
0. 25215 

0. 25197 
0. 25179 
0. 25161 

0. 25144 
0. 25126 
0. 25108 



0.25090 



0. 25073 
0. 25055 
0.25037 

0.25019 
0. 25002 
0.24984 

a 24966 
0. 24948 
0. 24931 



0. 24913 



0. 24895 
0. 24877 
0.24860 

0.24842 
0. 24824 
0. 24807 

0. 24789 
0. 24771 
0. 24753 



0. 24736 



Tan. 



Cos. 



9.94182 



9. 94178 
9. 94174 
9. 94169 

9.94165 
9.94161 
9. 94157 

9. 94152 
9.94148 
9.94144 



9.94140 



9.94136 
9. 94131 
9. 94127 

9. 94123 
9. 94119 
9. 94114 

9. 94110 
9.94106 
9. 94102 



9.94098 



9.94093 
9.94089 
9.94085 

9.94081 
9. 94076 
9. 94072 

9.94068 
9.94064 
9.94059 



9. 94055 



9. 94051 
9. 94047 
9.94042 

9.94038 
9.94034 
9. 94030 

9.94025 
9.94021 
9. 94017 



9. 94012 



9.94008 
9. 94004 
9.94000 

9. 93995 
9. 93991 
9. 93987 

9. 93983 
9. 93978 
9. 93974 



9. 93970 



Sin. 



100 



98 
97 

96 
95 
94 

93 
92 
91 

90 



87 

86 
85 
84 



82 
81 

80 

79 
78 
77 

76 
75 
74 

73 
72 
71 

70 



68 
67 

66 
65 
64 

63 
62 
61 

60 



58 
57 

56 
55 
54 

53 
52 
51 

50 



Prop. Pts. j 



18 



1.8 
3.6 
5.4 
7.2 
9.0 
10.8 
12.6 
14.4 
16.2 



17 



1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 



14 



1.4 
2.8 
4.2 
5.6 
7.0 
8.4 
9.8 
11.2 
12.6 



13 



1.3 
2.6 
3.9 
5.2 
6.5 
7.8 
9.1 
10.4 
11.7 



0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 



Prop. Pts. 



60° 



Digitized by G<X 



334 



Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 



Table LII. — Common logarithms of circular functions — Continued 



29° 




| Sin. 




Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 69234 


13 


9. 75264 


18 


0.24736 


9.93970 


5 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


9. 69247 
9. 69261 
9. 69274 

9. 69287 
9. 69301 
9. 69314 

9. 69328 
9. 69341 
9. 69354 


14 
13 
13 

14 
13 
14 

13 
13 
14 


9. 75282 
9. 75300 
9. 75317 

9. 75335 
9. 75353 
9. 75370 

9. 75388 
9. 75406 
9. 75423 


18 
17 
18 

18 
17 
18 

18 
17 
18 


0. 24718 
0. 24700 
0.24683 

0. 24665 
0.24647 
0. 24630 

0. 24612 
0. 24594 
0. 24577 


9. 93965 
9.93961 
9.93957 

9.93953 
9. 93948 
9.93944 

9. 93940 
9. 93935 
9.93931 


4 
4 
4 

5 
4 
4 

5 
4 
4 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


18 

1.8 

3.6 

5.4 . 

7.2 

9.0 
10.8 
12.6 
14.4 
16.2 


60 


9. 69368 


13 


9. 75441 


18 


0. 24559 


9.93927 


5 


40 




17 


61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 69381 
9. 69394 
9. 69408 

9. 69421 
9. 69434 
9. 69448 

9. 69461 
9. 69474 
9. 69487 


13 
14 
13 

ia 

14 
13 

13 
13 
14 


9. 75459 
9. 75476 
9. 75494 

9. 75511 
9. 75529 
9. 75547 

9. 75564 
9. 75582 
9. 75600 


17 
18 
17 

18 
18 
17 

18 
18 
17 


0.24541 
0. 24524 
0. 24506 

0. 24489 
0. 24471 
0. 24453 

0. 24436 
0. 24418 
0. 24400 


9.93922 
9.93918 
9. 93914 

9.93909 
9.93905 
9.93901 

9.93897 
9.93892 
9.93888 


4 
4 

5 

4 
4 
4 

.5 
4 
4 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


70 


9. 69501 


13 


9. 75617 


18 


0.24383 


9. 93884 


5 


30 






71 
72 
73 

74 

75 
76 

77 
78 
79 


9. 69514 
9. 69527 
9. 69541 

9. 69554 
9. 69567 
9, 69580 

9. 69594 
9. 69607 
9.69620 


13 
14 
13 

13 
13 
14 

13 
13 
13 


9. 75635 
9. 75652 
9. 75670 

9. 75688 
9. 75705 
9. 75723 

9. 75740 
9. 75758 
9. 75776 


17 
18 
18 

17 
18 
17 

18 
18 
17 


0. 24365 
0. 24348 
0. 24330 

0. 24312 
0. 24295 
0. 24277 

0. 24260 
0. 24242 
0. 24224 


9. 93879 
9.93875 
9.93871 

9.93866 
9.93862 
9.93858 

9. 93853 
9. 93849 
9.93845 


4 
4 

5 

4 
4 

5 

4 
4 

5 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


14 

1.4 
2.8 
4.2 
5.6 
7.0 
8.4 
9.8 
11.2 
12.6 


80 


9. 69633 


14 


9. 75793 


18 


0. 24207 


9.93840 


4 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


9.69647 
9.69660 
9. 69673 

9.69686 
9. 69699 
9. 69713 

9. 69726 
9. 69739 
9. 69752 


13 
13 
13 

13 
14 
13 

13 
13 
13 


9. 75811 
9. 75828 
9.75846 

9. 75863 
9. 75881 
9. 75899 

9. 75916 
9. 75934 
9. 75951 


17 
18 
17 

18 
18 
17 

18 
17 
18 


0.24189 
0. 24172 
0. 24154 

0. 24137 
0.24119 
0. 24101 

0. 24084 
0. 24066 
0.24049 


9. 93836 
9. 93832 
9. 93827 

9.93823 
9. 93819 
9. 93814 

9. 93810 
9.93805 
9. 93801 


4 
5 
4 

4 
5 
4 

5 
4 
4 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


13 

1.3 
2.6 
3.9 
5.2 
6.5 
7.8 
9.1 
10.4 
11.7 


90 


9. 69765 


14 


9. 75969 


17 


0. 24031 


9.93797 


5 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 69779 
9. 69792 
9. 69805 

9. 69818 
9. 69831 
9. 69844 

9. 69858 
9. 69871 
9.69884 


13 
13 
13 

13 
13 
14 

13 
13 
13 


9. 75986 
9. 76004 
9. 76021 

9. 76039 
9.76056 
9. 76074 

9. 76091 
9. 76109 
9. 76126 


18 
17 
18 

17 
18 
17 

18 
17 
18 


0. 24014 
0. 23996 
0. 23979 

0. 23961 
0. 23944 
0. 23926 

0.23909 
0. 23891 
0. 23874 


9.93792 
9. 93788 
9. 93784 

9.93779 
9.93775 
9. 93771 

9.93766 
9. 93762 
9.93757 


4 
4 

5 

4 
4 

5 

4 
5 
4 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


5 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


100 


9. 69897 




9. 76144 




0.23856 


9.93753 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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30° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 69897 


13 


9. 76144 


17 


0.23856 


9.93753 


4 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9. 69910 
9.69923 
9. 69936 

9.69949 
9.69963 
9.69976 

9.69989 
9. 70002 
9. 70015 


13 
13 
13 

14 

13 
13 

13 
13 
13 


9. 76161 
9. 76179 
9. 76196 

9. 76214 
9. 76231 
9.76249 

9.76266 
9.76284 
9. 76301 


18 
17 
18 

17 
18 
17 

18 
17 
18 


0.23839 
0.23821 
0.23804 

0. 23786 
0. 23769 
0. 23751 

0. 23734 
0. 23716 
0. 23699 


9. 93749 
9.93744 
9. 93740 

9. 93736 
9.93731 
9. 93727 

9. 93722 
9. 93718 
9. 93714 


5 
4 
4 

5 
4 
5 

4 
4 

5 


99 
98 
97 

96 
95 
94 

93 
I 92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


18 

1.8 
3.6 
5.4 
7.2 
9.0 
10.8 
12.6 
14.4 
16.2 


10 


9. 70028 


13 


9. 76319 


17 


0.23681 


9. 93709 


4 


90 




17 


11 
12 
13 

14 

15 
16 

17 
18 
19 


9. 70041 
9. 70054 
9. 70067 

9. 70080 
9. 70093 
9. 70106 

9.70119 
9. 70132 
9. 70145 


13 
13 
13 

13 
13 
13 

13 
13 
14 


9.76336 
9.76354 
9. 76371 

9.76389 
9.76406 
9.76424 

9.76441 
9. 76458 
9. 76476 


18 
17 
18 

17 
18 
17 

17 
18 
17 


0.23664 
0.23646 
0.23629 

0. 23611 
0. 23594 
0. 23576 

0. 23559 
0. 23542 
0. 23524 


9. 93705 
9.93700 
9.93696 

9. 93692 
9. 93687 
9.93683 

9. 93678 
9. 93674 
9. 93670 


5 
4 
4 

5 
4 
5 

4 
4 

5 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


20 


9. 70159 


13 


9. 76493 


18 


0. 23507 


9.93665 


4 


80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 70172 
9. 70185 
9. 70198 

9.70211 
9.70224 
9. 70237 

9.70250 
9.70263 
9. 70276 


13 
13 
13 

13 
13 
13 

13 
13 
12 


9. 76511 
9. 76528 
9.76546 

9. 76563 
9.76580 
9. 76598 

9. 76615 
9.76633 
9.76650 


17 
18 
17 

17 
18 
17 

18 
17 
18 


0. 23489 
0. 23472 
0.23454 

0. 23437 
0. 23420 
0.23402 

0. 23385 
0. 23367 
0.23350 


9. 93661 
9. 93656 
9. 93652 

9.93648 
9.93643 
9. 93639 

9. 93634 
9.93630 
9. 93625 


5 
4 
4 

5 
4 
5 

4 
5 
4 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 

8 
9 


14 

1.4 
2.8 
4.2 
5.6 
7.0 
8.4 
9.8 
11.2 
12.6 


30 


9.70288 


13 


9.76668 


17 


0. 23332 


9. 93621 


4 


70 




13 


31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 70301 
9. 70314 
9. 70327 

9. 70340 
9. 70353 
9. 70366 

9. 70379 
9. 70392 
9. 70405 


13 
13 
13 

13 
13 
13 

13 
13 
13 


9.76685 
9. 76702 
9.76720 

9. 76737 
9. 76754 
9. 76772 

9. 76789 
9.76807 
9. 76824 


17 
18 
17 

17 
18 
17 

18 
17 
17 


0. 23315 
0. 23298 
0. 23280 

0. 23263 
0. 23246 
0.23228 

0. 23211 
0. 23193 
0. 23176 


9. 93617 
9.93612 
9. 93608 

9. 93603 
9. 93599 
9. 93594 

9.93590 
9. 93585 
9. 93581 


5 
4 
5 

4 

5 
4 

5 
4 
4 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.3 
2.6 
3.9 
5.2 
6.5 
7.8 
9.1 
10.4 
11.7 


40 


9. 70418 


13 


9.76841 


18 


0. 23159 


9. 93577 


5 


60 






41 
42 
43 

44 
45 
46 

47 

48 
49 


9. 70431 
9.70444 
9. 70457 

9. 70470 
9. 70482 
9. 70495 

9. 70508 
9. 70521 
9.70534 


13 
13 
13 

12 
13 
13 

13 
13 
13 


9. 76859 
9. 76876 
9. 76893 

9. 76911 
9. 76928 
9. 76945 

9.76963 
9. 76980 
9. 76998 


17 
17 
18 

17 
17 
18 

17 
18 
17 


0. 23141 
0. 23124 
0.23107 

0. 23089 
0. 23072 
0.23055 

0. 23037 
0.23020 
0. 23002 


9.93572 
9. 93568 
9.93563 

9. 93559 
9.93554 
9.93550 

9.93545 
9.93541 
9. 93537 


4 

5 
4 

5 
4 
5 

4 
4 
5 


50 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


50 


9. 70547 




9. 77015 




0.22985 


9.93532 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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30° 












Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 70547 


13 


9. 77015 


17 


0.22985 


9. 93532 


4 


50 






51 
52 
53 


9.70560 
9.70573 
9.70585 


13 
12 
13 


9. 77032 
9. 77050 
9. 77067 


18 
17 
17 


0.22968 
0.22950 
0.22933 


9. 93528 
9. 93523 
9.93519 


5 
4 
5 


49 
48 
47 


1 
2 


18 

1.8 
3.6 


54 
55 
56 


9.70598 
9. 70611 
9. 70624 


13 
13 
13 


9. 77084 
9. 77101 
9. 77119 


17 
18 
17 


0. 22916 
0.22899 
0. 22881 


9. 93514 
9.93510 
9. 93505 


4 
5 
4 


46 
45 
44 


3 
4 

5 
6 


5.4 
7.2 
9.0 
10.8 


57 
58 
59 


9.70637 
9. 70650 
9.70662 


13 
12 
13 


9. 77136 
9. 77153 
9. 77171 


17 
18 
17 


0.22864 
0. 22847 
0.22829 


9. 93501 
9. 93496 
9. 93492 


5 
4 
5 


43 
42 
41 


7 
8 
9 


12.6 
14.4 
16.2 


60 


9. 70675 


13 


9. 77188 


17 


0. 22812 


9. 93487 


4 


40 




17 


61 
62 
63 

64 
65 
66 

67 
68 
69 


9.70688 
9. 70701 
9. 70714 

9. 70727 
9. 70739 
9. 70752 

9. 70765 
9. 70778 
9. 70790 


13 
13 
13 

12 
13 
13 

13 
12 
13 


9. 77205 
9. 77223 
9. 77240 

9. 77257 
9. 77274 
9.77292 

9.77309 
9. 77326 
9. 77344 


18 
17 
17 

17 
18 
17 

17 
18 
17 


0. 22795 
0. 22777 
0.22760 

0. 22743 
0.22726 
0. 22708 

0. 22691 
0.22674 
0. 22656 


9.93483 
9. 93478 
9. 93474 

9. 93469 
9. 93465 
9. 93460 

9. 93456 
9. 93451 
9. 93447 


5 
4 
5 

4 

5 
4 

5 
4 
5 


39 
38 
37 

36 
35 
34 

33 
32 
31 


2 
3 
4 

5 

6 
7 
8 

Q 


1 7 

3! 4 
5.1 
6.8 
8. 5 
10! 2 
11.9 
13.6 

lO. O 


70 


9.70803 


13 


9. 77361 


17 


0. 22639 


9. 93442 


4 


30 






71 
72 
73 


9. 70816 
9.70829 
9.70842 


13 
13 
12 


9. 77378 
9. 77395 
9. 77413 


17 
18 
17 


0. 22622 
0. 22605 
0. 22587 


9. 93438 
9. 93433 
9. 93429 


5 
4 

5 


29 
28 
27 


1 
2 


13 

1.3 
2.6 


74 
75 
76 


9.70854 
9. 70867 
9.70880 


13 
13 
12 


9. 77430 
9. 77447 
9. 77464 


17 
17 
18 


0. 22570 
0.22553 
0. 22536 


9.93424 
9. 93420 
9. 93415 


4 
5 
4 


26 
25 
24 


3 
4 
5 
6 


3.9 
5.2 
6.5 
7.8 


77 
78 
79 


9. 70892 
9.70905 
9. 70918 


13 
13 
13 


9. 77482 
9. 77499 
9. 77516 


17 
17 
17 


0. 22518 
0. 22501 
0. 22484 


9. 93411 
9.93406 
9.93402 


5 
4 
5 


23 
22 
21 


7 
8 
9 


9.1 
10.4 
11.7 


80 


9. 70931 


12 


9. 77533 


18 


0. 22467 


9. 93397 


4 


20 




12 


81 
82 
83 

84 

85 
86 


9. 70943 
9.70956 
9.70969 

9. 70981 
9.70994 
9. 71007 


13 
13 
12 

13 
13 
13 


9. 77551 
9. 77568 
9. 77585 

9. 77602 
9. 77619 
9. 77637 


17 
17 
17 

17 
18 
17 


0.22449 
0. 22432 
0. 22415 

0. 22398 
0. 22381 
0. 22363 


9. 93393 
9. 93388 
9. 93384 

9. 93379 
9. 93375 
9. 93370 


5 
4 

5 

4 
5 
4 


19 
18 
17 

16 
15 
14 


I 
2 
3 
4 

5 

6 
7 
8 

Q 


1. 2 
2*. 4 
3.6 
4.8 
6.0 
7.2 
8.4 
9.6 
in & 

1U. 0 


87 
88 
89 


9. 71020 
9. 71032 
9. 71045 


12 
13 
13 


9. 77654 
9. 77671 
9. 77688 


17 
17 
18 


0. 22346 
0. 22329 
0. 22312 


9. 93366 
9. 93361 
9.93357 


5 
4 
5 


13 
12 
11 


90 


9. 71058 


12 


9. 77706 


17 


0.22294 


9.93352 


5 


10 






91 
92 
93 


9. 71070 
9. 71083 
9. 71096 


13 
13 
12 


9. 77723 
9. 77740 
9. 77757 


17 
17 
17 


0. 22277 
0.22260 
0. 22243 


9. 93347 
9. 93343 
9. 93338 


4 

5 
4 


09 
08 
07 


1 
2 


5 

0.5 
1.0 


94 
95 
96 


9. 71108 
9. 71121 
9. 71133 


13 
12 
13 


9. 77774 
9.77791 
9. 77809 


17 
18 
17 


0. 22226 
0. 22209 
0. 22191 


9. 93334 
9. 93329 
9. 93325 


5 
4 

5 


06 
05 
04 


3 
4 
5 
6 


1.5 
2.0 
2.5 
3.0 


97 
98 
99 


9. 71146 
9. 71159 
9. 71171 


13 
12 
13 


9. 77826 
9. 77S43 
9. 77860 


17 
17 
17 


0. 22174 
0. 22157 
0. 22140 


9.93320 
9. 93316 
9. 93311 


4 

5 
4 


03 
02 
01 


7 
8 
9 


3.5 
4.0 
4.5 


100 


9. 71184 




9. 77877 




0. 22123 


9. 93307 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 
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31° 




Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 71184 


13 


9. 77877 


18 


0. 22123 


9. 93307 


5 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9. 71197 
9. 71209 
9. 71222 

9. 71234 
9. 71247 
9. 71260 

9. 71272 
9. 71285 
9. 71297 


12 
13 
12 

13 
13 
12 

13 
12 
13 


9. 77895 
9. 77912 
9. 77929 

9. 77946 
9. 77963 
9.77980 

9. 77997 
9. 78015 
9. 78032 


17 
17 
17 

17 
17 
17 

18 
17 
17 


0. 22105 
0. 22088 
0. 22071 

0. 22054 
0.22037 
0. 22020 

0.22003 
0. 21985 
0. 21968 


9. 93302 
9. 93297 
9. 93293 

9. 93288 
9. 93284 
9. 93279 

9. 93275 
9. 93270 
9. 93265 


5 
4 
5 

4 

5 
4 

5 
5 
4 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


18 

1.8 
3.6 
5.4 
7.2 
9.0 
10.8 
12.6 
14. 4 
16.2 


10 


9. 71310 


12 


9. 78049 


17 


0. 21951 


9. 93261 


5 


90 




17 


11 
12 
13 

14 

15 
16 

17 
18 
19 


9. 71322 
9. 71335 
9. 71348 

9. 71360 
9. 71373 
9. 71385 

9. 71398 
9. 71410 
9. 71423 


13 
13 
12 

13 
12 
13 

12 
13 
12 


9.78066 
9.78083 
9. 78100 

9. 78117 
9. 78135 
9. 78152 

9. 78169 
9. 78186 
9. 78203 


17 
17 
17 

18 
17 
17 

17 
17 
17 


0. 21934 
0. 21917 
0. 21900 

0. 21883 
0. 21865 
0. 21848 

0. 21831 
0. 21814 
0. 21797 


9.93256 
9. 93252 
9. 93247 

9. 93243 
9. 93238 
9. 93233 

9.93229 
9. 93224 
9. 93220 


4 
5 
4 

5 
5 
4 

5 
4 
5 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15. 3 


20 


9. 71435 


13 


9. 78220 


17 


0. 21780 


9.93215 


4 


80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 71448 
9. 71460 
9. 71473 

9. 71485 
9. 71498 
9. 71510 

9. 71523 
9. 71535 
9. 71548 


12 
13 
12 

13 
12 
13 

12 
13 
12 


9. 78237 
9. 78254 
9. 78271 

9. 78289 
9. 78306 
9. 78323 

9. 78340 
9. 78357 
9. 78374 


17 
17 
18 

17 
17 
17 

17 
17 
17 


0. 21763 
0. 21746 
0. 21729 

0. 21711 
0. 21694 
0. 21677 

0. 21660 
0. 21643 
0. 21626 


9.93211 
9.93206 
9. 93201 

9. 93197 
9. 93192 
9. 93188 

9. 93183 
9. 93178 
9. 93174 


5 
5 
4 

5 
4 
5 

5 
4 
5 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 

Q 

o 
9 


13 

1.3 
2.6 
3.9 
5.2 
6.5 
7.8 
9.1 
10. 4 
11.7 


30 


9. 71560 


13 


9. 78391 


17 


0.21609 


9. 93169 


4 


70 




12 


31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 71573 
9. 71585 
9. 71598 

9. 71610 
9. 71622 
9. 71635 

9. 71647 
9. 71660 
9. 71672 


12 
13 
12 

12 
13 
12 

13 
12 
13 


9. 78408 
9. 78425 
9. 78442 

9. 78459 
9. 78476 
9. 78493 

9. 78510 
9. 78528 
9. 78545 


17 
17 
17 

17 
17 
17 

18 
17 
17 


0. 21592 
0. 21575 
0. 21558 

0. 21541 
0. 21524 
0. 21507 

0. 21490 
0. 21472 
0. 21455 


9. 93165 
9. 93160 
9. 93155 

9. 93151 
9. 93146 
9. 93141 

9. 93137 
9. 93132 
9. 93128 


5 
5 
4 

5 
5 
4 

5 
4 
5 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 

Q 

y 


1.2 
2.4 
3.6 
4.8 
6.0 
7.2 
8.4 
9.6 
10. 8 


40 


9. 71685 


12 


9. 78562 


17 


0. 21438 


9. 93123 


5 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 71697 
9. 71709 
9. 71722 

9. 71734 
9. 71747 
9. 71759 

9. 71771 
9. 71784 
9. 71796 


12 
13 
12 

13 
12 
12 

13 
12 
13 


9. 78579 
9. 78596 
9. 78613 

9.78630 
9. 78647 
9. 78664 

9. 78681 
9. 78698 
9. 78715 


17 
17 
17 

17 
17 
17 

17 
17 
17 


0. 21421 
0. 21404 
0. 21387 

0. 21370 
0. 21353 
0. 21336 

0. 21319 
0. 21302 
0. 21285 


9. 93118 
9. 93114 
9. 93109 

9. 93104 
9. 93100 
9. 93095 

9. 93091 
9. 93086 
9. 93081 


4 

5 
5 

4 
5 
4 

5 
5 
4 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 

3 
4 
5 
6 
7 
8 
9 


4 

0.4 

0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


50 


9. 71809 




9. 78732 




0. 21268 


9. 93077 




50 








Cos. 


d. 


Cot. 


d.c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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31° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


! Cos. 


d. 




Prop. Pts. 


50 


9.71809 


12 


9. 78732 


17 


0.21268 


9.93077 


5 


60 






51 
52 
53 

54 

55 
56 

57 
58 
59 


9. 71821 
9. 71833 
9.71846 

9. 71858 
9. 71870 
9.71883 

9. 71895 
9. 71907 
9. 71920 


12 
13 
12 

12 
13 
12 

12 
13 
12 


9. 78749 
9. 78766 
9. 78783 

9.78800 
9. 78817 
.9. 78834 

9.78851 
9.78868 
9.78885 


17 
17 
17 

17 
17 
17 

17 
17 
17 


0. 21251 
0.21234 
0. 21217 

0.21200 
0. 21183 
0. 21166 

0.21149 
0.21132 
0.21115 


9.93072 
9. 93067 
9. 93063 

9. 93058 
9.93053 
9.93049 

9. 93044 
9. 93039 
9. 93035 


5 
4 

5 

5 
4 

5 

5 
4 
5 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 

7 
4 

8 

Q 

y 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 

11Q 
11. V 

13.6 

IRQ 
10. 6 


60 


9. 71932 


12 


9. 78902 


17 


0. 21098 


9. 93030 


5 


40 




16 


61 
62 
63 

64 

65 
66 

67 
68 
69 


9. 71944 
9. 71957 
9. 71969 

9. 71981 
9. 71994 
9. 72006 

9. 72018 
9. 72030 
9. 72043 


13 
12 
12 

13 
12 
12 

12 
13 
12 


9. 78919 
9. 78936 
9. 78953 

9. 78970 
9. 78987 
9.79004 

9. 79021 
9.79038 
9. 79055 


17 
17 
17 

17 
17 
17 

17 
17 
17 


0. 21081 
0.21064 
0. 21047 

0. 21030 
0. 21013 
0. 20996 

0. 20979 
0. 20962 
0.20945 


9. 93025 
9. 93021 
9. 93016 

9. 93011 
9.93007 
9. 93002 

9. 92997 
9. 92993 
9. 92988 


4 

5 
5 

4 

5 
5 

4 

5 
5 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
g 

9. 


16 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 

19 ft 
1*. o 

14.4 


70 


9. 72055 


12 


9. 79072 


17 


0.20928 


9. 92983 


4 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 72067 
9. 72079 
9. 72092 

9. 72104 
9. 72116 
9. 72128 

9. 72141 
9. 72153 
9. 72165 


12 
13 
12 

12 
12 
13 

12 
12 
12 


9.79089 
9. 79106 
9. 79122 

9. 79139 
9. 79156 
9. 79173 

9. 79190 
9. 79207 
9.79224 


17 
16 
17 

17 
17 
17 

17 
17 
17 


0. 20911 
0.20894 
0. 20878 

0. 20861 
0.20844 
0. 20827 

0. 20810 
0. 20793 
0. 20776 


9. 92979 
9. 92974 
9. 92969 

9. 92965 
9. 92960 
9. 92955 

9. 92951 
9. 92946 
9. 92941 


5 
5 
4 

5 
5 
4 

5 
5 
5 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 

7 

8 

Q 


13 

1.3 
2.6 
3.9 
5.2 
6.5 
7.8 
9. 1 
10.4 
11 7 


80 


9. 72177 


13 


9. 79241 


17 


0. 20759 


9. 92936 


4 


20 




12 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 72190 
9. 72202 
9. 72214 

9. 72226 
9. 72238 
9. 72251 

9. 72263 
9. 72275 
9.72287 


12 
12 
12 

12 
' 13 
12 

12 
12 
12 


9. 79258 
9. 79275 
9. 79292 

9.79309 
9. 79326 
9. 79343 

9. 79359 
9. 79376 
9. 79393 


17 
17 
17 

17 
17 
16 

17 
17 
17 


0. 20742 
0. 20725 
0. 20708 

0. 20691 
0. 20674 
0.20657 

0. 20641 
0.20624 
0. 20607 


9. 92932 
9. 92927 
9. 92922 

9. 92918 
9. 92913 
9. 92908 

9. 92903 
9. 92899 
9. 92894 


5 
5 
4 

5 
5 
5 

4 

5 
5 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 

7 
q 
o 

9 


1.2 
2.4 
3.6 
4.8 
6.0 
7.2 
8.4 

Q ft 

10.8 


90 


9. 72299 


13 


9. 79410 


17 


0. 20590 


9. 92889 


4 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 72312 
9. 72324 
9. 72336 

9. 72348 
9. 72360 
9. 72372 

9. 72385 
9. 72397 
9. 72409 


12 
12 
12 

12 
12 
13 

12 
12 
12 


9.79427 
9. 79444 
9. 79461 

9. 79478 
9. 79495 
9. 79511 

9. 79528 
9. 79545 
9. 79562 


17 
17 
17 

17 
16 
17 

17 
17 
17 


0. 20573 
0. 20556 
0. 20539 

0. 20522 
0. 20505 
0. 20489 

0. 20472 
0. 20455 
0. 20438 


9. 92885 
9. 92880 
9. 92875 

9. 92870 
9. 92866 
9. 92861 

9. 92856 
9. 92852 
9.92847 


5 
5 
5 

4 

5 
5 

4 

5 
5 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 

2 
3 
4 
5 
6 
7 
8 
9 


5 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


100 


9. 72421 




9. 79579 




0.20421 


9. 92842 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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32° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 72421 


12 


9. 79579 


17 


0.20421 


9.92842 


5 


100 






01 
02 
03 

04 

05 
06 

07 
08 
09 


9. 72433 
9. 72445 
9. 72457 

9.72469 
9. 72482 
9. 72494 

9. 72506 
9. 72518 
9. 72530 


12 
12 
12 

13 
12 
12 

12 
12 
12 


9. 79596 
9. 79613 
9. 79630 

9.79646 
9.79663 
9.79680 

9. 79697 
9.79714 
9. 79731 


17 
17 
16 

17 
17 
17 

17 
17 
16 


0.20404 
0. 20387 
0. 20370 

0.20354 
0.20337 
0. 20320 

0.20303 
0. 20286 
0.20269 


9. 92837 
9. 92833 
9. 92828 

9.92823 
9. 92818 
9.92814 - 

9. 92809 
9. 92804 
9. 92799 


4 

5 
5 

5 
4 

5 

5 
5 
4 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11. 9 
13.6 
15. 3 


10 


9. 72542 


12 


9. 79747 


17 


0. 20253 


9. 92795 


5 


90 




16 


11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 72554 
9. 72566 
9. 72578 

9. 72590 
9. 72602 
9. 72614 

9. 72627 
9. 72639 
9. 72651 


12 
12 
12 

12 
12 
13 

12 
12 
12 


9. 79764 
9. 79781 
9.79798 

9. 79815 
9. 79832 
9.79848 

9. 79865 
9. 79882 
9. 79899 


17 
17 
17 

17 
16 
17 

17 
17 
17 


0. 20236 
0. 20219 
0. 20202 

0. 20185 
0. 20168 
0. 20152 

0. 20135 
0. 20118 
0. 20101 


9. 92790 
9. 92785 
9. 92780 

9. 92776 
9. 92771 
9. 92766 

9. 92761 
9. 92756 
9. 92752 


5 
5 
4 

5 
5 
5 

5 
4 
5 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12. 8 
14.4 


20 


9. 72663 


12 


9. 79916 


16 


0. 20084 


9. 92747 


5 


80 






21 
22 
23 

24 

25 
26 

27 
i 28 
29 


9. 72675 
9. 72687 
9. 72699 

9. 72711 
9. 72723 
9. 72735 

9. 72747 
9. 72759 
9. 72771 


12 
12 
12 

12 
12 

1 o 

12 
12 
12 


9. 79932 
9.79949 
9.79966 

9. 79983 
9.80000 
9.80016 

9.80033 
9.80050 
9. 80067 


17 
17 
17 

17 
16 
17 

17 
17 
17 


0.20068 
0. 20051 
0.20034 

0.20017 
0.20000 
0. 19984 

0. 19967 
0. 19950 
0. 19933 


9. 92742 
9. 92737 
9. 92733 

9. 92728 
9. 92723 
9. 92718 

9. 92713 
9. 92709 
9. 92704 


5 
4 

5 

5 
5 
5 

4 

5 
5 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 

4 

5 
6 
7 
8 
9 


13 

1.3 
2.6 

O. V 

5.2 
6.5 
7.8 
9. 1 
10.4 
11. 7 


30 


9. 72783 


12 


9.80084 


16 


0. 19916 


9. 92699 


5 


70 




12 

1.2 
2.4 
3.6 


31 
32 
33 


9. 72795 
9. 72807 
9. 72819 


12 
12 
12 


9. 80100 
9.80117 
9. 80134 


17 
17 
17 


0. 19900 
0. 19883 
0. 19866 


9. 92694 
9. 92690 
9.92685 


4 

5 

5 


69 
68 
67 


1 
2 
3 


34 
35 
36 


9. 72831 
9. 72843 
9. 72855 


12 
12 
12 


9. 80151 
9. 80168 
9.80184 


17 
16 
17 


0. 19849 
0. 19832 
0. 19816 


9.92680 
9. 92675 
9. 92670 


5 
5 
4 


66 
65 
64 


4 

5 
6 
7 


4.8 

6.0 
7.2 
8.4 


37 
38 
39 


9. 72867 
9. 72879 
9. 72890 


12 
11 
12 


9. 80201 
9. 80218 
9. 80235 


17 
17 
16 


0. 19799 
0. 19782 
0. 19765 


9. 92666 
9. 92661 
9. 92656 


5 
5 
5 


63 
62 
61 


8 
9 


9.6 
10.8 


40 


9. 72902 


12 


9.80251 


17 


0. 19749 


9. 92651 


5 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 72914 
9. 72926 
9. 72938 

9. 72950 
9.72962 
9. 72974 

9. 72986 
9. 72998 
9. 73010 


12 
12 
12 

12 
12 
12 

12 
12 
12 


9.80268 
9.80285 
9. 80302 

9. 80318 
9.80335 
9. 80352 

9. 80369 
9.80385 
9.80402 


17 
17 
16 

17 
17 
17 

16 
17 
17 


0. 19732 
0. 19715 
0. 19698 

0. 19682 
0. 19665 
0. 19648 

0. 19631 
0. 19615 
0. 19598 


9. 92646 
9. 92641 
9. 92637 

9. 92632 
9. 92627 
9.92622 

9. 92617 
9. 92613 
9. 92608 


5 
4 
5 

5 
5 
5 

4 

5 
5 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


4 

0.4 

0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 


50 


9.73022 




9.80419 




0. 19581 


9.92603 




50 








Cos. 


d. 


Cot. 


d.c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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32° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 73022 


12 


9. 80419 


16 


0. 19581 


9. 92603 


5 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


9.73034 
9. 73045 
9. 73057 

9.73069 
9. 73081 
9. 73093 

9. 73105 
9. 73117 
9. 73129 


11 
12 
12 

12 
12 
12 

12 
12 
11 


9.80435 
9.80452 
9. 80469 

9. 80486 
9.80502 
9. 80519 

9. 80536 
9. 80552 
9. 80569 


17 
17 
17 

16 
17 
17 

16 
17 
17 


0. 19565 
0. 19548 
0. 19531 

0. 19514 
0. 19408 
0. 19481 

0. 19464 
0. 19448 
0. 19431 


9. 92598 
9. 92593 
9. 92588 

9.92584 
9. 92579 
9.92574 

9.92569 
9. 92564 
9.92559 


5 
5 
4 

5 
5 
5 

5 
5 
4 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


60 


9. 73140 


12 


9. 80586 


17 


0. 19414 


9.92555 


5 


40 






61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 73152 
9. 73164 
9. 73176 

9 73188 
9. 73200 
9. 73211 

9. 73223 
9. 73235 
9. 73247 


12 
12 
12 

12 
11 
12 

12 
12 
12 


9.80603 
9. 80619 
9.80636 

9.80653 
9.80669 
9.80686 

9.80703 
9. 80719 
9.80736 


16 
17 
17 

16 
17 
17 

16 
17 
17 


0. 19397 
0. 19381 
0.19364 

0. 19347 
0. 19331 
0. 19314 

0. 19297 
0. 19281 
0. 19264 


9.92550 
9. 92545 
9. 92540 

9. 92535 
9. 92530 
9. 92525 

9. 92521 
9. 92516 
9. 92511 


5 
5 
5 

5 
5 
4 

5 
5 
5 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 

2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


70 


9. 73259 


12 


9.80753 


16 


0. 19247 


9.92506 


5 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 73271 
9. 73282 
9. 73294 

9.73306 
9. 73318 
9. 73329 

9. 73341 
9. 73353 
9. 73365 


11 
12 
12 

12 
11 
12 

12 
12 
12 


9. 80769 
9. 80786 
9.80803 

9. 80819 
9. 80836 
9.80853 

9.80869 
9.80886 
9.80903 


17 
17 
16 

17 
17 
16 

17 
17 
16 


0. 19231 
0. 19214 
0. 19197 

0. 19181 
0. 19164 
0. 19147 

0. 19131 
0. 19114 
0.19097 


9. 92501 
9. 92496 
9. 92491 

9. 92486 
9. 92482 
9. 92477 

9. 92472 
9. 92467 
9. 92462 


5 
5 
5 

4 
5 
5 

5 
5 
5 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


12 

1.2 
2.4 
3.6 
4.8 
6.0 
7.2 
8.4 
9.6 
10.8 


80 


9. 73377 


11 


9.80919 


17 


0. 19081 


9. 92457 


5 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 73388 
9. 73400 
9. 73412 

9. 73424 
9. 73435 
9. 73447 

9. 73459 
9. 73470 
9. 73482 


12 
12 
12 

11 
12 
12 

11 
12 
12 


9. 80936 
9. 80953 
9.80969 

9. 80986 
9. 81003 
9. 81019 

9. 81036 
9. 81052 
9. 81069 


17 
16 
17 

17 
16 
17 

16 
17 
17 


0. 19064 
0. 19047 
0.19031 

0. 19014 
0. 18997 
0. 18981 

0. 18964 
0. 18948 
0. 18931 


9. 92452 
9. 92447 
9. 92443 

9. 92438 
9. 92433 
9. 92428 

9. 92423 
9. 92418 
9. 92413 


5 
4 
5 

5 
5 
5 

5 
5 
5 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 
7 
8 
9 


11 

1.1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 
8.8 
9.9 


90 


9. 73494 


12 


9. 81086 


16 


0. 18914 


9. 92408 


5 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 73506 
9. 73517 
9.73529 

9.73541 
9. 73552 
9.73564 

9.73576 
9. 73588 
9. 73599 


11 
12 
12 

11 
12 
12 

12 
11 
12 


9. 81102 
9. 81119 
9. 81136 

9. 81152 
9. 81169 
9. 81185 

9. 81202 
9. 81219 
9. 81235 


17 
17 
16 

17 
16 
17 

17 
16 
17 


0. 18898 
0. 18881 
0.18864 

0. 18848 
0. 18831 
0. 18815 

0. 18798 
0. 18781 
0. 18765 


9. 92403 
9. 92398 
9. 92394 

9. 92389 
9. 92384 
9. 92379 

9. 92374 
9. 92369 
9. 92364 


5 
4 

5 

5 
5 
5 

5 
5 
5 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 

2 
3 
4 
5 
6 
7 
8 
9 


5 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


100 


9. 73611 




9. 81252 




0. 18748 


9. 92359 




00 




Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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33° 




Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 73611 


12 


9. 81252 


16 


0. 18748 


9. 92359 


5 


100 






01 
02 
03 

04 
05 
06 

C7 
08 
09 


9. 73623 
9. 73634 
9. 73646 

9. 73658 
9. 73669 
9. 73681 

9. 73692 
9. 73704 
9. 73716 


11 
12 
12 

11 
12 
11 

12 
12 
11 


9. 81268 
9. 81285 
9. 81302 

9. 81318 
9. 81335 
9. 81351 

9. 81368 
9. 81384 
9. 81401 


17 
17 
.16 

17 
16 
17 

16 
17 
17 


0. 18732 
0. 18715 
0. 18698 

0. 18682 
0. 18665 
0. 18649 

0. 18632 
0. 18616 
0. 18599 


9. 92354 
9. 92349 
9.92344 

9. 92339 
9.92335 
9.92330 

9. 92325 
9.92320 
9. 92315 


5 
5 
5 

4 

5 
5 

5 
5 
5 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13. 6 
15.3 


10 


9. 73727 


12 


9. 81418 


16 


0.18582 


9. 92310 


5 


90 




16 


11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 73739 
9. 73751 
9. 73762 

9. 73774 
9. 73785 
9. 73797 

9. 73809 
9. 73820 
9. 73832 


12 
11 
12 

11 
12 
12 

11 
12 
11 


9. 81434 
9. 81451 
9. 81467 

9. 81484 
9. 81500 
9. 81517 

9. 81533 
9. 81550 
9. 81567 


17 
16 
17 

16 
17 
16 

17 
17 
16 


0. 18566 
0. 18549 
0. 18533 

0. 18516 
0. 18500 
0. 18483 

0. 18467 
0. 18450 
0. 18433 


9. 92305 
9.92300 
9. 92295 

9. 92290 
9. 92285 
9.92280 

9. 92275 
9. 92270 
9. 92265 


5 
5 
5 

5 
5 
5 

5 
5 
5 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14. 4 


20 


9. 73843 


12 


9. 81583 


17 


0. 18417 


9. 92260 


5 


80 




12 

1.2 
2.4 
3.6 
4.8 
6.0 
7.2 
8.4 
9. 6 
10.8 


21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 73855 
9. 73867 
9.73878 

9.73890 
9. 73901 
9. 73913 

9. 73924 
9. 73936 
9. 73947 


12 
11 
12 

11 
12 
11 

12 
11 
12 


9. 81600 
9. 81616 
9. 81633 

9. 81649 
9. 81666 
9. 81682 

9. 81699 
9. 81715 
9. 81732 


16 
17 
16 

17 
16 
17 

16 
17 
16 


0. 18400 
0. 18384 
• 0.18367 

0. 18351 
0. 18334 
0. 18318 

0. 18301 
0. 18285 
0. 18268 


9. 92255 
9. 92250 
9.92245 

9.92240 
9. 92235 
9.92231 

9. 92226 
9. 92221 
9. 92216 


5 
5 
5 

5 
4 
5 

5 
5 
5 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 

2 
3 
4 
5 
6 
7 
8 
9 


30 


9. 73959 


12 


9. 81748 


17 


0. 18252 


9. 92211 


5 


70 




11 


31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 73971 
9. 73982 
9. 73994 

9. 74005 
9. 74017 
9. 74028 

9.74040 
9. 74051 
9. 74063 


11 

12 
11 

12 
11 
12 

11 
12 
11 


9. 81765 
9. 81781 
9. 81798 

9. 81814 
9. 81831 
9. 81847 

9. 81864 
9. 81880 
9. 81897 


16 
17 
16 

17 
16 
17 

16 
17 
16 


0. 18235 
0. 18219 
0. 18202 

0. 18186 
0. 18169 
0. 18153 

0. 18136 
0. 18120 
0. 18103 


9. 92206 
9. 92201 
9.92196 

9. 92191 
9. 92186 
9. 92181 

9. 92176 
9. 92171 
9. 92166 


5 
5 
5 

5 
5 
5 

5 
5 
5 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 

2 
3 
4 
5 
6 
7 
8 
9 


1. 1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 
8.8 
9. 9 


40 


9. 74074 


12 


9. 81913 


17 


0. 18087 


9.92161 


5 


60 






41 
42 
43 


9. 74086 
9. 74097 
9. 74109 


11 
12 
11 


9. 81930 
9. 81946 
9. 81963 


16 
17 
16 


0. 18070 
0. 18054 
0. 18037 


9. 92156 
9. 92151 
9. 92146 


5 
5 
5 


59 
58 
57 


1 

2 
3 


5 

0.5 
1.0 
1.5 


44 

45 
46 

47 
48 
49 


9. 74120 
9. 74132 
9. 74143 

9. 74155 
9. 74166 
9. 74177 


12 
11 
12 

11 
11 
12 


9. 81979 
9. 81996 
9. 82012 

9.82029 
9.82045 
9.82062 


17 
16 
17 

16 
17 
16 


0. 18021 
0. 18004 
0. 17988 

0. 17971 
0. 17955 
0. 17938 


9. 92141 
9. 92136 
9. 92131 

9. 92126 
9. 92121 
9. 92116 


5 
5 
5 

5 
5 
5 


56 
55 
54 

53 
52 
51 


4 
5 
6 
7 
8 
9 


2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


50 


9. 74189 




9. 82078 




0. 17922 


9. 92111 




50 








Cos. 


d. 


Cot. 


d.c. 


Tan. 


Sin. 


d. 
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33° 










Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 74189 


11 


9. 82078 


17 


0. 17922 


9. 92111 


5 


50 






51 
52 
53 

54 

55 
56 

57 
58 
59 


9. 74200 
9. 74212 
9.74223 

9. 74235 
9. 74246 
9. 74258 

9. 74269 
9. 74280 
9. 74292 


12 
11 
12 

11 
12 
11 

11 
12 
11 


9.82095 
9. 82111 
9. 82128 

9. 82144 
9. 82161 
9. 82177 

9. 82194 
9. 82210 
9. 82226 


16 
17 
16 

17 
16 
17 

16 
16 
17 


0. 17905 
0. 17889 
0. 17872 

0. 17856 
0. 17839 
0. 17823 

0. 17806 
0. 17790 
0. 17774 


9. 92106 
9. 92101 
9. 92096 

9.92091 
9. 92086 
9. 92081 

9. 92075 
9. 92070 
9. 92065 


5 
5 
5 

5 
5 
6 

5 
5 
5 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 

5 
6 
7 
8 
9 


17 

1.7 
3.4 

5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


60 


9. 74303 


12 


9. 82243 


16 


0. 17757 


9.92060 


5 


40 




16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 74315 
9. 74326 
9. 74337 

9. 74349 
9.74360 
9. 74372 

9. 74383 
9.74394 
9.74406 


11 
11 
12 

11 
12 
11 

11 
12 
11 


9. 82259 
9.82276 
9.82292 

9.82309 
9.82325 
9.82341 

9.82358 
9. 82374 
9. 82391 


17 
16 
17 

16 
16 
17 

16 
17 
16 


0. 17741 
0. 17724 
0. 17708 

0. 17691 
0. 17675 
0. 17659 

0. 17642 
0. 17626 
0. 17609 


9. 92055 
9. 92050 
9.92045 

9. 92040 
9. 92035 
9.92030 

9. 92025 
9.92020 
9. 92015 


5 
5 
5 

5 
5 
5 

5 
5 
5 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


70 


9. 74417 


11 


9. 82407 


17 


0. 17593 


9. 92010 


5 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9.74428 
9.74440 
9. 74451 

9. 74463 
9. 74474 
9. 74485 

9. 74497 
9.74508 
9. 74519 


12 
11 
12 

11 
11 
12 

11 
11 
12 


9. 82424 
9. 82440 
9. 82456 

9. 82473 
9. 82489 
9. 82506 

9.82522 
9. 82538 
9. 82555 


16 
16 
17 

16 
17 
16 

16 
17 
16 


0. 17576 
0. 17560 
0. 17544 

0. 17527 
0. 17511 
0. 17494 

0. 17478 
0. 17462 
0. 17445 


9. 92005 
9.92000 
9. 91995 

9. 91990 
9. 91985 
9. 91980 

9. 91975 
9. 91969 
9.91964 


5 
5 
5 

5 
5 
5 

6 
5 
5 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


12 

1.2 
2.4 
3.6 
4.8 
6.0 
7.2 
8.4 
9.6 
10.8 


80 


9. 74531 


11 


9. 82571 


17 


0. 17429 


9. 91959 


5 


20 




11 

1.1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 
8.8 
9.9 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 74542 
9. 74553 
9.74565 

9. 74576 
9. 74587 
9. 74598 

9. 74610 
9. 74621 
9. 74632 


11 
12 
11 

11 
11 
12 

11 
11 
12 


9. 82588 
9.82604 
9.82620 

9.82637 
9. 82653 
9. 82670 

9. 82686 
9. 82702 
9. 82719 


16 
16 
17 

16 
17 
16 

16 
17 
16 


0. 17412 
0. 17396 
0. 17380 

0, 17363 
0. 17347 
0. 17330 

0. 17314 
0. 17298 
0. 17281 


9. 91954 
9. 91949 
9. 91944 

9. 91939 
9. 91934 
9. 91929 

9. 91924 
9. 91919 
9. 91914 


5 
5 
5 

5 
5 
5 

5 
5 
6 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 
7 
8 
9 


90 


9. 74644 


11 


9. 82735 


16 


0. 17265 


9. 91908 


5 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 74655 
9. 74666 
9. 74677 

9.74689 
9. 74700 
9. 74711 

9. 74722 
9. 74734 
9. 74745 


11 
11 
12 

11 
11 
11 

12 
11 
11 


9. 82751 
9.82768 
9. 82784 

9.82801 
9. 82817 
9.82833 

9. 82850 
9. 82866 
9.82882 


17 
16 
17 

16 
16 
17 

16 
16 
17 


0. 17249 
0. 17232 
0. 17216 

0. 17199 
0. 17183 
0. 17167 

0. 17150 
0. 17134 
0. 17118 


9. 91903 
9. 91898 
9. 91893 

9.91888 
9. 91883 
9. 91878 

9. 91873 
9.91868 
9. 91863 


5 
5 
5 

5 
5 
5 

5 
5 
6 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


6 

0.6 
1.2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 


100 


9. 74756 




9.82899 




0. 17101 


9. 91857 




00 
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d. 
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d.c. 


Tan. 


Sin. 


d. 




Prop. Pts. 


56° 



*v Google 



343 

Original from 



Digitize- _ 

UNIVERSITY OF CALIFORNIA 



TM 5-236 

Table LII. 



SURVEYING TABLES 
-Common logarithms of circular functions — Continued 



34° 



Sin. 



00 


9. 74756 


01 


9. 74767 


02 


9. 74779 


03 


9.74790 


04 


9.74801 


05 


9. 74812 


06 


£.74824 


07 


9.74835 


08 


9. 74846 


09 


9.74857 


10 


9. 74868 


11 


9. 74880 


12 


9. 74891 


13 


9. 74902 


14 


9. 74913 


15 


9. 74924 


16 


9. 74935 


17 


9. 74947 


18 


9. 74958 


19 


9.74969 


20 


9. 74980 


21 


9. 74991 


22 


9. 75002 


23 


9. 75014 


24 


9. 75025 


25 


9. 75036 


26 


9. 75047 


27 


9. 75058 


28 


9 75069 


29 


9. 75080 


30 


9. 75091 


31 


9. 75103 


32 


9. 75114 


33 


9. 75125 


34 


9. 75136 


35 


9. 75147 


36 


9. 75158 


37 


9. 75169 


38 


9. 75180 


39 


9. 75191 


40 


9. 75202 


41 


9. 75213 


42 


9. 75224 


43 


9. 75236 


44 


9. 75247 


45 


9. 75258 


46 


9. 75269 


47 


9.75280 


48 


9. 75291 


49 


9. 75302 


50 


9. 75313 



Cos. 



Tan. 



9. 



9. 82915 
9. 82931 
9.82948 

9. 82964 
9.82980 
9. 82997 

9. 83013 
9.83029 
9.83046 



9.83062 



9.83078 
9.83095 
9.83111 

9.83127 
9.83144 
9.83160 

9.83176 
9.83193 
9.83209 



9. 83225 



9. 83242 
9.83258 
9. 83274 

9. 83290 
9.83307 
9.83323 

9. 83339 
9. 83356 
9. 83372 



9.83388 



9.83405 
9. 83421 
9.83437 

9. 83453 
9. 83470 
9.83486 

9.83502 
9.83518 
9. 83535 



9. 83551 



9.83567 
9. 83583 
9.83600 

9. 83616 
9. 83632 
9.83648 

9.83665 
9.83681 
9.83697 

9. 83713 



Cot. 



d. c. 



16 

16 
17 
16 

16 
17 
16 

16 
17 
16 

16 

17 
16 
16 

17 
16 
16 

17 
16 
16 

17 

16 
16 
16 

17 
16 
16 

17 
16 
16 

17 

16 
16 
16 

17 
16 
16 

16 
17 
16 

16 

16 
17 
16 

16 
16 
17 

16 
16 
16 



d. c. 



Cot. 


Cos. 


d. 




Prop. Pts. 


0. 17101 


9. 91857 


5 


100 














17 












0. 17085 


9. 91852 


5 


99 






0. 17069 


9. 91847 


5 


98 


1 


1.7 


0. 17052 


9.91842 


5 


97 


2 


3.4 










3 


5.1 


0.17036 


9. 91837 


5 


96 


4 


6.8 


0. 17020 


9. 91832 


5 


95 


5 


8.5 


0. 17003 


9. 91827 


5 


94 


6 


10.2 










7 


11.9 


0. 16987 


9.91822 


6 


93 


8 


13.6 


0. 16971 


9.91816 


5 


92 


9 


15.3 


0. 16954 


9. 91811 


5 


91 






0. 16938 


9. 91806 


5 


90 


16 


0. 16922 


9. 91801 


5 


89 


1 


1.6 


0. 16905 


9. 91796 


5 


88 


2 


3.2 


0. 16889 


9. 91791 


5 


87 


3 


4.8 










4 


6.4 


0. 16873 


9. 91786 


5 


86 


5 


8.0 


0.16856 


9. 91781 


6 


85 


6 


9.6 


0.16840 


9. 91775 


5 


84 


7 


11.2 










8 


12.8 


0.16824 


9.91770 


5 


83 


9 


14.4 


0.16807 


9.91765 


5 


82 






0. 16791 


9. 91760 


5 


81 






0. 16775 


9. 91755 


5 


80 














19 


0. 16758 


9. 91750 


6 


79. 






0. 16742 


9.91744 


5 


78 


1 


1.2 


0. 16726 


9. 91739 


5 


77 


2 


2.4 










3 


3.6 


0. 16710 


9. 91734 


5 


76 


4 


4.8 


0. 16693 


9. 91729 


5 


75 


5 


6.0 


0. 16677 


9. 91724 


5 


74 


6 


7.2 










7 


8.4 


0.16661 


9. 91719 


5 


73 


8 


9.6 


0. 16644 


9. 91714 


6 


72 


9 


10.8 


0. 16628 


9. 91708 


5 


71 






0. 16612 


9.91703 


5 


70 


11 


0. 16595 


9. 91698 


5 


69 


1 


1.1 


0. 16579 


9. 91693 


5 


68 


2 


2.2 


0.16563 


9. 91688 


6 


67 


3 


3.3 










4 


4.4 


0. 16547 


9. 91682 


5 


66 


5 


5.5 


0. 16530 


9. 91677 


5 


! 65 


6 


6.6 


0. 16514 


9. 91672 


5 


64 


7 


7.7 










8 


8.8 


0. 16498 


9. 91667 


5 


63 


9 


9.9 


0. 16482 


9. 91662 


5 


! 62 






0. 16465 


9.91657 


6 


61 






0. 16449 


9. 91651 


5 


00 






0. 16433 


9.91646 


5 


59 




5 


0. 16417 


9. 91641 


5 


58 




0.5 


0. 16400 


9. 91636 


5 


57 


1 








2 


1.0 


0.16384 


9. 91631 


6 


56 


3 


1.5 


0.16368 


9.91625 


5 


55 


4 


2.0 


0. 16352 


9.91620 


5 


54 


5 


2.5 










6 


3.0 


0. 16335 


9. 91615 


5 


53 


7 


3.5 


0. 16319 


9.91610 


5 


52 


8 


4.0 


0. 16303 


9.91605 


6 


51 


9 


4.5 


0. 16287 


9.91599 




50 






Tan. 


Sin. 


d. 




Prop. Pts. 
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34° 








Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 75313 


11 


9. 83713 


17 


0. 16287 


9. 91599 


5 


50 




17 

' 1.7 

3.4 
5.1 

O. o 

8.5 
10.2 
11.9 
13. 6 
15.3 


51 
52 
53 

54 
55 
56 

57 
58 
59 


9. 75324 
9. 75335 
9. 75346 

9. 75357 
9. 75368 
9. 75379 

9. 75390 
9. 75401 
9. 75412 


11 
l| 
11 


9. 83730 
9. 83746 
9. 83762 

9. 83778 
9. 83795 
9. 8381 1 

9. 83827 
9. 83843 
9. 83859 


16 
16 
16 

17 
16 
16 

16 
16 
17 


0. 16270 
0. 16254 
0. 16238 

0. 16222 
0. 16205 
0. 16189 

0. 16173 
0. 16157 
0. 16141 


9. 91594 
9. 91589 
9.91584 

9. 91579 
9. 91573 
9. 91568 

y. 81563 
9. 91558 
9. 91552 


5 
5 
5 

6 
5 
5 

5 
6 
5 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 

5 
6 
7 
8 
9 


60 


9. 75423 


u 


9. 83876 


16 


0. 16124 


9. 91547 


5 


40 




16 


61 
62 
63 


9. 75434 
9. 75445 
9. 75456 




9. 83892 
9. 83908 
9, 83924 


16 
16 
17 


0. 16108 
0. 16092 
0. 16076 


9. 91542 
9. 91537 
9. 91531 


5 
6 
5 


39 
38 
37 


1 

2 
3 
4 


1.6 
3.2 
4.8 
6.4 


64 
65 
66 


9. 75467 
9. 75478 
9. 75489 




9. 83941 
9. 83957 
9. 83973 


16 
16 
16 


0. 16059 
0. 16043 
0.16027 


9. 91526 
9. 91521 
9. 91516 


5 
5 
5 


36 
35 
34 


5 
6 
7 
8 


8.0 
9.6 
11.2 
12.8 


67 
68 
69 


9. 75500 
9. 75511 
9. 75522 




9. 83989 
9. 84005 
9. 84022 


16 
17 
16 


0. 16011 
0. 15995 
0. 15978 


9. 91511 
9. 91505 
9. 91500 


6 
5 
5 


33 
32 
31 


9 


14.4 


70 


9. 75533 


n 


9. 84038 


16 


0. 15962 


9. 91495 


5 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 75544 
9. 75554 
9. 75565 

9. 75576 
9. 75587 
9. 75598 

9. 75609 
9. 75620 
9. 75631 


ji 
ji 
ji 


9. 84054 
9. 84070 
9. 84086 

9. 84103 
9.84119 
9. 84135 

9. 84151 
9. 84167 
9. 84183 


16 
16 
17 

16 
16 
16 

16 
16 
17 


0. 15946 
0. 15930 
0. 15914 

0. 15897 
0.15881 
0. 15865 

0. 15849 
0. 15833 
0. 15817 


9.91490 
9. 91484 
9. 91479 

9. 91474 
9. 91469 
9. 91463 

9. 91458 
9. 91453 
9. 91447 


6 
5 
5 

5 
6 
5 

5 
6 
5 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 

Q 
o 

4 
5 
6 
7 
8 

A 

V 


11 

1.1 
2.2 

o. o 

4.4 

5.5 
6.6 
7. 7 
8.8 

A A 

y. y 


80 


9. 75642 


ii 


9. 84200 


16 


0. 15800 


9. 91442 


5 


20 




10 

1.0 
2.0 
3.0 


81 
82 
83 


9. 75653 
9. 75664 
9. 75675 


10 


9. 84216 
9. 84232 
9. 84248 


16 
16 
16 


0. 15784 
0. 15768 
0. 15752 


9. 91437 
9. 91432 
9. 91426 


5 
6 
5 


19 
18 
17 


1 

2 

3 


84 
86 
86 


9. 75685 
9. 75696 
9. 75707 




9. 84264 
9. 84280 
9. 84297 


16 
17 
16 


0. 15736 
0. 15720 
0. 15703 


9. 91421 
9. 91416 
9. 91411 


5 
5 
6 


16 
15 
14 


4 

5 
6 
7 


4.0 
5.0 
6.0 
7.0 


87 
88 
89 


9. 75718 
9. 75729 
9. 75740 




9.84313 
9. 84329 
9. 84345 


16 
16 
16 


0. 15687 
0. 15671 
0. 15655 


9. 91405 
9. 91400 
9. 91395 


5 
5 
6 


13 
12 
11 


8 
9 


8.0 
9.0 


90 


9. 75751 


ii 


9. 84361 


16 


0. 15639 


9. 91389 


5 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 75762 
9. 75772 
9. 75783 

9. 75794 
9. 75805 
9. 75816 

9. 76827 
9. 75837 
9. 75848 


Ji 
ii 


9. 84377 
9. 84394 
9. 84410 

9. 84426 
9. 84442 
9. 84458 

9. 84474 
9. 84490 
9. 84507 


17 
16 
16 

16 
16 
16 

16 
17 
16 


0. 15623 
0. 15606 
0. 15590 

0. 15574 
0. 15558 
0. 15542 

0. 15526 
0. 15510 
0. 15493 


9. 91384 
9. 91379 
9. 91374 

9. 91368 
9. 91363 
9. 91358 

9. 91352 
9. 91347 
9. 91342 


5 
5 
6 

5 
5 

6 

5 
5 
6 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


6 

0.6 • 

1.2 

1.8 

2.4 

3.0 

3.6 

4.2 

4.8 

5.4 


100 


9. 75859 




9. 84523 




0. 15747 


9. 91336 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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35° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9.75859 


11 


9.84523 


16 


0. 15477 


9. 91336 


5 


100 






01 , 

02 

03 

04 
05 
06 

07 
08 
09 


9. 75870 
9. 75881 
9. 75892 

9. 75902 
9.75913 
9. 75924 

9. 75935 
9. 75946 
9. 75956 


a 
a 

i? 


9.84539 
9.84555 
9. 84571 

9. 84587 
9. 84603 
9. 84619 

9. 84636 
9. 84652 
9.84668 


16 
16 
16 

16 
16 
17 

16 
16 
16 


0.15461 
0.15445 
0.15429 

0. 15413 
0. 15397 
0. 15381 

0. 15364 
0. 15348 
0. 15332 


9. 91331 
9. 91326 
9.91321 

9.91315 
9. 91310 
9. .91305 

9. 91299 
9.91294 
9. 91289 


5 
5 
6 

5 
5 
6 

5 
5 
6 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


17 

1.7 
3.4 
5.1 
6.8 
8.5 
10.2 
11.9 
13.6 
15.3 


10 


9. 75967 


n 


9. 84684 


16 


0. 15316 


9. 91283 


5 


90 




16 

1.6 
3.2 
4.8 


11 
12 
13 


9. 75978 
9. 75989 
9.76000 




9. 84700 
9. 84716 
9. 84732 


16 
16 
16 


0. 15300 
0.15284 
0. 15268 


9. 91278 
9. 91273 
9. 91267 


5 
6 
5 


89 
88 
87 


1 
2 
3 


14 

15 
16 


9. 76010 
9. 76021 
9. 76032 


!: 


9. 84748 
9. 84764 
9. 84781 


16 
17 
16 


0. 15252 
0. 15236 
0. 15219 


9. 91262 
9. 91257 
9. 91251 


5 
6 
5 


86 
85 
84 


4 

5 
6 
7 


6.4 
8.0 
9.6 
11.2 


17 
18 
19 


9. 76043 
9. 76053 
9.76064 




9. 84797 
9.84813 
9. 84829 


16 
16 
16 


0. 15203 
0. 15187 
0. 15171 


9.91246 
9. 91241 
9. 91235 


5 
6 
5 


83 
82 
81 


o 
o 

9 


14.4 


20 


9.76075 


n 


9. 84845 


16 


0. 15155 


9. 91230 


5 


80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 76086 
9. 76096 
9. 76107 

9. 76118 
9.76129 
9. 76139 

9. 76150 
9.76161 
9. 76171 


a 

lo 

is 


9. 84861 
9. 84877 
9. 84893 

9. 84909 
9. 84925 
9. 84941 

9. 84958 
9. 84974 
9. 84990 


16 
16 
16 

16 
16 
17 

16 
16 
16 


0. 15139 
0. 15123 
0. 15107 

0. 15091 
0. 15075 
0. 15059 

0. 15042 
0. 15026 
0. 15010 


9. 91225 
9. 91219 
9. 91214 

9.91209 
9. 91203 
9.91198 

9. 91192 
9. 91187 
9. 91182 


6 
5 
5 

6 

5 
6 

5 
5 
6 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


11 

1.1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 
8.8 
9.9 


30 


9. 76182 


n 


9.85006 


16 


0. 14994 


9. 91176 


5 


70 




10 

1.0 
2.0 
3.0 


31 
32 
33 


9. 76193 
9.76203 
9.76214 




9.85022 
9. 85038 
9.85054 


16 
16 
16 


0. 14978 
0. 14962 
0. 14946 


9. 91171 
9.91166 
9. 91160 


5 
6 
5 


69 
68 
67 


1 
2 
3 


34 
35 
36 


9. 76225 
9. 76236 
9.76246 


5 


9. 85070 
9. 85086 
9. 85102 


16 
16 
16 


0. 14930 
0. 14914 
0. 14898 


9. 91155 
9.91149 
9.91144 


6 
5 
5 


66 
65 
64 


4 

5 
6 
7 


4.0 
5.0 
6.0 
7.0 


37 
38 
39 


9. 76257 
9. 76268 
9. 76278 




9. 85118 
9. 85134 
9.85150 


16 
16 
16 


0. 14882 
0. 14866 
0.14850 


9. 91139 
9. 91133 
9.91128 


6 
5 
5 


63 
62 
61 


o 
o 

9 


o. u 
9.0 


40 


9. 76289 




9. 85166 


16 


0. 14834 


9. 91123 


6 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9.76300 
9. 76310 
9. 76321 

9. 76332 
9. 76342 
9.76353 

9.76364 
9. 76374 
9.76385 


I? 

10 

11 

10 


9. 85182 
9. 85198 
9. 85215 

9. 85231 
9. 85247 
9. 85263 

9. 85279 
9. 85295 
9. 85311 


16 
17 
16 

16 
16 
16 

16 
16 
16 


0. 14818 
0. 14802 
0. 14785 

0. 14769 
0. 14753 
0. 14737 

0. 14721 
0. 14705 
0. 14689 


9. 91117 
9. 91112 
9. 91106 

9.91101 
9. 91096 
9.91090 

9. 91085 
9. 91079 
9. 91074 


5 
6 
5 

5 
6 
5 

6 
5 
5 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


5 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


50 


9.76395 




9.85327 




a 14673 


9. 91069 




50 








Cos. 


d. 


Got. 


d. o. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 76395 


11 


9.85327 


16 


0. 14673 


9. 91069 


6 


50 






51 
52 
53 


9.76406 
9. 76417 
9.76427 


11 
10 
11 


9.85343 
9. 85359 
9. 85375 


16 
16 
16 


0. 14657 
0. 14641 
0. 14625 


9. 91063 
9. 91058 
9. 91052 


5 
6 
5 


49 
48 
47 


1 
2 


16 

1.6 
3.2 


54 

55 
56 


9.76438 
9.76448 
9. 76459 


10 
11 
11 


9. 85391 
9.85407 
9.85423 


16 
16 
16 


0. 14609 
0. 14593 
0. 14577 


9. 91047 
9. 91042 
9. 91036 


5 
6 
5 


46 
45 
44 


3 
4 
5 
6 


4.8 
6.4 
8.0 
9.6 


57 
58 
59 


9. 76470 
9.76480 
9. 76491 


10 

11 

10 


9.85439 
9.85455 
9. 85471 


16 
16 
16 


0. 14561 
0. 14545 
0. 14529 


9. 91031 
9. 91025 
9. 91020 


6 
5 
6 


43 
42 
41 


7 
8 
9 


11.2 
12.8 
14.4 


60 


9. 76501 


11 


9. 85487 


16 


0. 14513 


9. 91014 


5 


40 






61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 76512 
9. 76523 
9.76533 

9.76544 
9. 76554 
9. 76565 

9. 76575 
9. 76586 
9. 76597 


11 

10 
11 

10 

11 

10 

11 
11 

10 


9. 85503 
9.85519 
9.85535 

9. 85551 
9.85567 
9.85583 

9.85599 
9. 85615 
9.85631 


16 
16 
16 

16 
16 
16 

16 
16 

16 


0. 14497 
0. 14481 
0. 14465 

0. 14449 
0. 14433 
0. 14417 

0. 14401 
0. 14385 
0. 14369 


9. 91009 
9. 91004 
9.90998 

9.90993 
9. 90987 
9. 90982 

9.90976 
9. 90971 
9.90966 


5 
6 
5 

6 
5 
6 

5 
5 
6 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 

o 

o 
4 
5 
6 
7 
8 

Q 


15 

1.5 
3.0 

1. O 

6.0 
7.5 
9.0 
10. 5 
12.0 
13.5 


70 


9. 76607 


11 


9. 85647 


16 


0. 14353 


9.90960 


5 


30 






71 
72 
73 


9. 76618 
9.76628 
9.76639 


10 

11 

10 


9. 85663 
9. 85679 
9. 85695 


16 
16 
16 


0. 14337 
0. 14321 
0. 14305 


9.90955 
9.90949 
9. 90944 


6 

5 
6 


29 
28 
27 


1 

2 


11 

1.1 
2.2 


74 
75 
76 


9.76649 
9. 76660 
9. 76670 


11 

10 

11 


9. 85711 
9. 85727 
9.85743 


16 
16 
16 


0. 14289 
0. 14273 
0. 14257 


9.90938 
9.90933 
9.90927 


5 
6 
5 


26 
25 
24 


3 
4 
5 
6 


3.3 
4.4 
5.5 
6.6 


77 

78 
79 


9. 76681 

9. 76691 
9. 76702 


10 

11 

10 


9. 85759 
9.85775 
9. 85791 


16 
16 
16 


0. 14241 
0. 14225 
0. 14209 


9.90922 
9. 90916 
9. 90911 


6 

5 
5 


23 
22 
21 


7 
8 
9 


7.7 
8.8 
9.9 


80 


9. 76712 


11 


9. 85807 


16 


0. 14193 


9. 90906 


6 


20 




10 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7. 0 
8.0 
9.0 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 76723 
9. 76733 
9. 76744 

9. 76754 
9. 76765 
9. 76775 

9. 76786 
9. 76796 
9. 76807 


10 

11 

10 

11 

10 

11 

10 

11 

10 


9. 85823 
9. 85839 
9. 85855 

9. 85871 
9.85887 
9. 85903 

9.85919 
9.85935 
9. 85951 


16 
16 
16 

16 
16 
16 

16 
16 
16 


0. 14177 
0. 14161 
0. 14145 

0. 14129 
0. 14113 
0. 14097 

0. 14081 
0. 14065 
0. 14049 


9. 90900 
9.90895 
9. 90889 

9.90884 
9. 90878 
9. 90873 

9. 90867 
9.90862 
9. 90856 


5 
6 
5 

6 
5 
6 

5 
6 

5 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


90 


9. 76817 


11 


9. 85967 


16 


0. 14033 


9.90851 


6 


10 






91 
92 
93 


9. 76828 
9. 76838 
9. 76849 


10 

11 

10 


9. 85983 
9.85999 
9. 86014 


16 
15 
16 


0. 14017 
0. 14001 
0. 13986 


9. 90845 
9.90840 
9. 90834 


5 
6 
5 


09 
08 
07 


1 
2 


6 

0.6 
1.2 


94 

95 
96 


9. 76859 
9. 76870 
9. 76880 


11 

10 

11 


9.86030 
9.86046 
9. 86062 


16 
16 
16 


0. 13970 
0. 13954 
0. 13938 


9.90829 
9.90823 
9. 90818 


6 
5 
6 


06 
05 
04 


3 
4 
5 
6 


1.8 
2.4 
3.0 
3.6 


97 
98 
99 


9. 76891 
9.^6901 
9. 76911 


10 
10 

11 


9. 86078 
9. 86094 
9.86110 


16 
16 
16 


0. 13922 
0. 13906 
0. 13890 


9.90812 
9. 90807 
9.90801 


5 
6 
5 


03 
02 
01 


7 
8 
9 


4.2 
4.8 
5.4 


100 


9. 76922 




9. 86126 




0. 13874 


9. 90796 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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36° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 76922 


10 


9. 86126 


16 


0. 13874 


9. 90796 


6 


100 




16 


01 
02 
03 

04 

05 
06 

07 
08 
09 


9. 76932 
9. 76943 
9. 76953 

9. 76964 
9. 76974 
9. 76984 

9. 76995 
9. 77005 
9. 77016 


11 
10 

11 

10 
10 

11 

10 

11 

10 


9.86142 
9.86158 
9.86174 

9. 86190 
9.86206 
9.86222 

9. 86238 
9. 86254 
9. 86269 


16 
16 
16 

16 
16 
16 

16 
15 
16 


0. 13858 
0. 13842 
0. 13826 

0. 13810 
0. 13794 
0. 13778 

0. 13762 
0. 13746 
0. 13731 


9.90790 
9. 90785 
9.90779 

9.90774 
9.90768 
9. 90763 

9.90757 
9.90752 
9.90746 


5 
6 
5 

6 
5 
6 

5 
6 
5 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 

o 

O 

9 


1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 

19 fi 

iz. O 
14.4 


10 


9. 77026 


10 


9. 86285 


16 


0. 13715 


9. 90741 


6 


90 




15 


11 
12 
13 

14 

15 
16 

17 
18 
19 


9. 77036 
9. 77047 
9. 77057 

9. 77068 
9. 77078 
9. 77088 

9. 77099 
9. 77109 
9. 77119 


11 

10 

11 

10 
10 

11 

10 
10 
11 


9. 86301 
9. 86317 
9.86333 

9. 86349 
9. 86365 
9.86381 

9. 86397 
9.86413 
9. 86429 


16 
16 
16 

16 
16 
16 

16 
16 
16 


0. 13699 
0. 13683 
0. 13667 

0. 13651 
0. 13635 
0. 13619 

0. 13603 
0. 13587 
0. 13571 


9. 90735 
9. 90730 
9.90724 

9. 90718 
9.90713 
9. 90707 

9. 90702 
9.90696 
9. 90691 


5 
6 
6 

5 
6 
5 

6 
5 
6 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 

Q 
O 

9 


1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 

13.5 


20 


9. 77130 


10 


9.86445 


15 


0. 13555 


9.90685 


5 


80 




11 


21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 77140 
9. 77150 
9. 77161' 

9. 77171 
9. 77181 
9. 77192 

9. 77202 
9. 77212 
9. 77223 


10 

11 

10 
10 

11 

10 
10 

11 

10 


9. 86460 
9. 86476 
9. 86492 

9.86508 
9. 86524 
9. 86540 

9. 86556 
9. 86572 
9. 86588 


16 
16 
16 

16 
16 
16 

16 
16 
15 


0. 13540 
0. 13524 
0. 13508 

0. 13492 
0. 13476 
0. 13460 

0. 13444 
0. 13428 
0. 13412 


9.90680 
9. 90674 
9.90669 

9.90663 
9.90657 
9. 90652 

9.90646 
9.90641 
9.90635 


6 
5 
6 

6 
5 
6 

5 
6 
5 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 

2 
3 
4 
5 
6 
7 

Q 
O 

9 


1.1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 

o. o 

9.9 


30 


9. 77233 


10 


9.86603 


16 


0. 13397 


9.90630 


6 


70 




10 


31 
32 
33 

34 

35 
36 

37 
38 
39 


9. 77243 
9. 77254 
9. 77264 

9. 77274 
9. 77285 
9. 77295 

9. 77305 
9. 77316 
9. 77326 


11 

10 
10 

11 

10 
10 

11 

10 
10 


9. 86619 
9.86635 
9. 86651 

9.86667 
9.86683 
9. 86699 

9. 86715 
9. 86731 
9. 86746 


16 
16 
16 

16 
16 
16 

16 
15 
16 


0. 13381 
0. 13365 
0. 13349 

0. 13333 
0. 13317 
0. 13301 

0. 13285 
0. 13269 
0. 13254 


9.90624 
9. 90618 
9. 90613 

9. 90607 
9.90602 
9. 90596 

9. 90591 
9. 90585 
9. 90579 


6 
5 
6 

5 
6 
5 

6 
5 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
6 
6 
7 

Q 
O 

9 


1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 

8 0 

9.0 


40 


9. 77336 


10 


9. 86762 


16 


0. 13238 


9. 90574 


6 


60 




5 


41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 77346 
9. 77357 
9. 77367 

9. 77377 
9. 77387 
9. 77398 

9. 77408 
9. 77418 
9. 77429 


11 

10 
10 

10 

11 

10 
10 

11 

10 


9. 86778 
9. 86794 
9. 86810 

9.86826 
9.86842 
9. 86857 

9. 86873 
9.86889 
9. 86905 


16 
16 
16 

16 
15 
16 

16 
16 
16 


0. 13222 
0. 13206 
0. 13190 

0. 13174 
0. 13158 
0. 13143 

0. 13127 
0. 13111 
0. 13095 


9. 90568 
9.90563 
9. 90557 

9. 90551 
9. 90546 
9. 90540 

9. 90535 
9. 90529 
9. 90523 


5 
6 
6 

5 
6 
5 

6 
6 
5 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 
• 


0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


50 


9. 77439 




9.86921 




0. 13079 


9.90518 




50 






J Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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36° 




Sin 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 77439 


10 


9. 86921 


16 


0.13079 


9. 90518 


6 


50 






51 
52 
53 


9. 77449 
9. 77459 
9. 77469 


10 
10 
11 


9. 86937 
9. 86953 
9. 86968 


16 
15 
16 


0. 13063 
0. 13047 
0. 13032 


9. 90512 
9.90507 
9. 90501 


5 
6 
6 


49 
48 
47 


1 

2 


16 

1.6 
3.2 


54 
55 
56 


9. 77480 
9. 77490 
9. 77500 


10 
10 
10 


9.86984 
9. 87000 
9.87016 


16 
16 
16 


0. 13016 
0. 13000 
0. 12984 


9.90495 
9.90490 

Q Q04.R4 


5 
6 
5 


46 
45 
44 


3 
4 

5 
6 


4.8 
6. 4 
8.0 
9.6 


57 
58 
59 


9. 77510 
9. 77521 
9. 77531 


11 
10 
10 


9. 87032 
9. 87048 
9. 87063 


16 
15 
16 


0.12968 
0. 12952 
0. 12937 


9. 90479 
9. 90473 
9. 90467 


6 
6 
5 


43 
42 
41 


7 
8 
9 


11.2 
12.8 
14.4 


60 


9. 77541 


10 


9. 87079 


16 


0. 12921 


9.90462 


6 


40 




15 

1.5 
3.0 
4.5 


61 
62 
63 


9. 77551 
9. 77561 
9. 77572 


10 
11 
10 


9. 87095 
9. 87111 
9. 87127 


16 
16 
16 


0. 12905 
0. 12889 
0. 12873 


9. 90456 
9.90450 
9. 90445 


6 
5 
6 


39 
38 
37 


1 
2 
3 


64 

65 
66 


9. 77582 
9. 77592 
9. 77602 


10 
10 
10 


9. 87143 
9. 87158 
9. 87174 


15 
16 
16 


0. 12857 
0.12842 
0. 12826 


9.90439 
9. 90434 
9.90428 


5 
6 
6 


36 
35 
34 


4 

5 
6 
7 


6.0 
7.5 
9.0 
10.5 


67 
68 
69 


9. 77612 
9. 77623 
9. 77633 


11 
10 
10 


9. 87190 
9. 87206 
9. 87222 


16 
16 
16 


0. 12810 
0.12794 
0. 12778 


9. 90422 
9.90417 
9. 90411 


5 
6 
6 


33 
32 
31 


8 
9 


12.0 
13.5 


70 


9. 77643 


10 


9. 87238 


15 


0. 12762 


9. 90405 


5 


30 






71 
72 
73 


9. 77653 
9. 77663 
9. 77673 


10 
10 

11 


9. 87253 
9. 87269 
9. 87285 


16 
16 
16 


0. 12747 
0. 12731 
0. 12715 


9.90400 
9.90394 
9.90388 


6 
6 
5 


29 
28 
27 


1 

2 


11 

1. 1 

2.2 


74 
75 
76 


9. 77684 
9. 77694 
9. 77704 


10 
10 
10 


9. 87301 
9. 87317 
9. 87332 


16 
15 
16 


0. 12699 
0. 12683 
0. 12668 


9.90383 
9. 90377 
9. 90371 


6 
6 
5 


26 
25 
24 


3 
4 

5 
6 


3.3 
4.4 
5.5 
6.6 


77 
78 
79 


9. 77714 
9. 77724 
9. 77734 


10 
10 
10 


9. 87348 
9. 87364 
9. 87380 


16 
16 
16 


0. 12652 
0. 12636 
0. 12620 


9.90366 
9.90360 
9. 90354 


6 
6 
5 


23 
22 
21 


7 
8 
9 


7.7 
8.8 
9.9 


80 


9. 77744 


11 


9. 87396 


16 


0. 12604 


9. 90349 


6 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 77755 
9. 77765 
9. 77775 

9. 77785 
9. 77795 
9. 77805 

9. 77815 
9. 77825 
9. 77835 


10 
10 
10 

10 
10 
10 

10 
10 

11 


9. 87412 
9. 87427 
9. 87443 

9. 87459 
9. 87475 
9. 87490 

9.87506 
9. 87522 
9. 87538 


15 
16 
16 

16 
15 
16 

16 
16 
16 


0. 12588 
0. 12573 
0. 12557 

0. 12541 
0. 12525 
0. 12510 

0. 12494 
0. 12478 
0. 12462 


9. 90343 
9. 90337 
9.90332 

9. 90326 
9 90320 
9. 90315 

9.90309 
9.90303 
9.90298 


6 
5 
6 

6 
5 
6 

6 
5 
6 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 

5 
6 
7 

Q 

O 

9 


10 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 

R A 

9.0 


90 


9. 77846 


10 


9. 87554 


15 


0. 12446 


9. 90292 


6 


10 






91 
92 
93 


9 77856 
9. 77866 
9. 77876 


10 
10 
10 


u, O ■ «JV/<7 

9. 87585 
9. 87601 


16 
16 
16 


0 12431 
0. 12415 
0. 12399 


9.90280 
9. 90275 


6 
5 
6 


09 
08 
07 


1 

2 


6 

0.6 
1.2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 


94 
95 
96 

97 
98 
99 


9. 77886 
9. 77896 
9. 77906 

9. 77916 
9. 77926 
9. 77936 


10 
10 
10 

10 
10 
10 


9. 87617 
9. 87633 
9. 87648 

9. 87664 
9. 87680 
9. 87696 


16 
15 
16 

16 
16 
15 


0.12383 
0. 12367 
0. 12352 

0. 12336 
0. 12320 
0. 12304 


9.90269 
9.90263 
9.90258 

9.90252 
9.90246 
9.90241 


6 
5 
6 

6 
5 
6 


06 
05 
04 

03 
02 
01 


3 
4 
5 
6 
7 
8 
9 


100 


9. 77946 




9.87711 




0. 12289 


9.90235 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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37° 






Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 77946 


10 


9.87711 


16 


0. 12289 


9.90235 


6 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9. 77956 
9. 77966 
9. 77976 

9. 77987 
9. 77997 
9. 78007 

9. 78017 
9. 78027 
9. 78037 


10 
10 
11 

10 
10 
10 

10 
10 
10 


9. 87727 
9. 87743 
9. 87759 

9. 87775 
9. 87790 
9. 87806 

9. 878.22 
9.87838 
9. 87853 


16 
16 
16 

15 
16 
16 

16 
15 
16 


0. 12273 
0. 12257 
0. 12241 

0. 12225 
0. 12210 
0. 12194 

0. 12178 
0. 12162 
0. 12147 


9.90229 
9. 90223 
9. 90218 

9. 90212 
9. 90206 
9. 90201 

9. 90195 
9.90189 
9.90183 


6 
5 
6 

6 
5 
6 

6 
6 
5 


99 
98 
97 

96 
95 
94 

93 
\ 92 
91 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12. 8 
14.4 


10 


9. 78047 


10 


9. 87869 


16 


0. 12131 


9.90178 


6 


90 






11 
12 

13 

14 
15 
16 

17 
18 
19 


9. 78057 
9. 78067 
9. 78077 

9. 78087 
9. 78097 
9. 78107 

9.78117 
9. 78127 
9. 78137 


10 
10 
10 

10 
10 
10 

10 
10 
10 


9. 87885 
9. 87901 
9. 87916 

9. 87932 
9. 87948 
9. 87964 

9. 87979 
9. 87995 
9.88011 


16 
15 
16 

16 
16 
15 

16 
16 
16 


0. 12115 
0. 12099 
0. 12084 

0. 12068 
0. 12052 
0. 12036 

0. 12021 
0. 12005 
0. 11989 


9.90172 
9. 90166 
9. 90160 

9. 90155 
9. 90149 
9. 90143 

9. 90137 
9.90132 
9.90126 


6 
6 
5 

6 
6 
6 

5 
6 
6 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12. 0 
13.5 


20 


9. 78147 


10 


9.88027 


15 


0. 11973 


9.90120 


6 


80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 78157 
9. 78167 
9. 78177 

9. 78187 
9. 78197 
9. 78207 

9. 78217 
9. 78227 
9. 78236 


10 
10 
10 

10 
10 
10 

10 
9 
10 


9. 88042 
9. 88058 
9. 88074 

9.88089 
9. 88105 
9. 88121 

9. 88137 
9.88152 
9. 88168 


16 
16 
15 

16 
16 
16 

15 
16 
16 


0. 11958 
0. 11942 
0. 11926 

0. 11911 
0. 11895 
0. 11879 

0.11863 
0. 11848 
0. 11832 


9.90114 
9. 90109 
9.90103 

9. 90097 
9. 90091 
9.90086 

9.90080 
9.90074 
9.90068 


5 
6 
6 

6 
5 
6 

6 
6 
5 


79 
78 

; 77 

! 76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


11 

1.1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 
8. 8 
9.9 


30 


9. 78246 


10 


9. 88184 


16 


0.11816 


9.90063 


6 


70 






31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 78256 
9. 78266 
9. 78276 

9. 78286 
9. 78296 
9. 78306 

9. 78316 
9. 78326 
9. 78336 


10 
10 
10 

10 
10 
10 

10 
10 
10 


9. 88200 
9. 88215 
9.88231 

9. 88247 
9.88262 
9. 88278 

9.88294 
9. 88310 
9. 88325 


15 
16 
16 

15 
16 
16 

16 
15 
16 


0. 11800 
0. 11785 
0. 11769 

0. 11753 
0. 11738 
0.11722 

0. 11706 
0. 11690 
0. 11675 


9. 90057 
9. 90051 
9. 90045 

9. 90039 
9.90034 
9. 90028 

9. 90022 
9.90016 
9. 90011 


6 
6 
6 

5 
6 
6 

6 
5 
6 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


9 

0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7. 2 
8.1 


40 


9. 78346 


10 


9. 88341 


16 


0.11659 


9. 90005 


6 


60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 78356 
9. 78366 
9. 78375 

9. 78385 
9. 78395 
9. 78405 

9.78415 
9. 78425 
9. 78435 


10 
9 
10 

10 
10 
10 

10 
10 
10 


9. 88357 
9. 88372 
9.88388 

9.88404 
9. 88420 
9.88435 

9. 88451 
9. 88467 
9.88482 


15 
16 
16 

16 
15 
16 

16 
15 
16 


0. 11643 
0. 11628 
0. 11612 

0. 11596 
0. 11580 
0. 11565 

0. 11549 
0. 11533 
0. 11518 


9. 89999 
9.89993 
9. 89987 

9. 89982 
9. 89976 
9.89970 

9.89964 
9.89958 
9.89952 


6 
6 
5 

6 
6 
6 

6 
6 
5 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


5 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 


50 


9.78445 




9.88498 




0. 11502 


9.89947 




50 








Cos. 




Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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37° 






Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.78445 


10 


9.88498 


16 


0.11502 


9.89947 


6 


50 






51 
52 
53 


9.78455 
9.78464 
9. 78474 


9 
10 
10 


9. 88514 
9.88529 
9. 88545 


15 
16 
16 


0.11486 
0. 11471 
0. 11455 


9.89941 
9. 89935 
9.89929 


6 
6 
6 


49 
48 
47 


1 
2 


16 

1.6 

3.2 


54 

55 
56 


9.78484 
9.78494 
9. 78504 


10 
10 
10 


9.88561 
9.88577 
9.88592 


16 
15 
16 


0. 11439 
0.11423 
0.11408 


9.89923 
9. 89918 
9.89912 


5 
6 
6 


46 
45 
44 


3 
4 

5 
6 


4.8 
6.4 
8.0 
9.6 


57 
58 
59 


9. 78514 
9.78524 
9.78533 


10 
9 
10 


9.88606 
9.88624 
9.88639 


16 
15 
16 


0. 11392 
0. 11376 
0. 11361 


9.89906 
9.89900 
9.89894 


6 
6 
6 


43 
42 
41 


7 
8 
9 


11.2 
12.8 
14.4 


60 


9.78543 


10 


9. 88655 


16 


0. 11345 


9.89888 


5 


40 




15 

1.5 
3.0 
4.5 


61 
62 
63 


9.78553 
9.78563 
9.78573 


10 
10 
10 


9. 88671 
9.88686 
9.88702 


15 
16 
16 


0. 11329 
0. 11314 
0.11298 


9.89883 
9. 89877 
9. 89871 


6 
6 
6 


39 
38 
37 


1 
2 
3 




64 
65 
66 


9.78583 
9.78592 
9.78602 


9 
10 
10 


9.88718 
9.88733 
9. 88749 


15 
16 
16 


0. 11282 
0. 11267 
0. 11251 


9.89865 
9.89859 
9.89853 


6 
6 
6 


36 
35 
34 


4 

5 
6 
7 


6.0 
7.5 
9.0 
10.5 


67 
68 
69 


9. 78612 
9. 78622 
9.78632 


10 
10 
10 


9.88765 
9.88780 
9. 88796 


15 
16 
16 


0. 11235 
0.11220 
0.11204 


9.89847 
9.89842 
9.89836 


5 
6 
6 


33 
32 
31 


8 
9 


12.0 
13.5 


70 


9.78642 


9 


9.88812 


15 


0.11188 


9.89830 


6 


30 




10 


71 
72 
73 


9.78651 
9.78661 
9.78671 


10 
10 
10 


9.88827 
9.88843 
9.88859 


16 
16 
15 


0. 11173 
0. 11157 
0. 11141 


9.89824 
9.89818 
9.89812 


6 
6 
6 


29 
28 
27 


1 
2 
3 
4 


1.0 
2.0 
3.0 
4.0 


74 

75 
76 


9.78681 
9.78691 
9.78700 


10 
9 
10 


9.88874 
9.88890 
9.88906 


16 
16 
15 


0. 11126 
0. 11110 
0. 11094 


9.89806 
9. 89801 
9.89795 


5 
6 
6 


26 
25 
24 


5 
6 

! 7 
8 


5.0 
6.0 
7.0 
8.0 


77 
78 
79 


9. 78710 
9.78720 
9.78730 


10 
10 
9 


9.88921 
9.88937 
9.88953 


16 
16 
15 


0. 11079 
0.11063 
0. 11047 


9.89789 
9.89783 
9.89777 


6 
6 
6 


23 
22 
21 


1 9 


9.0 


80 


9. 78739 


10 


9.88968 


16 


0. 11032 


9.89771 


6 


20 




9 


81 
82 
83 


9. 78749 
9. 78759 
9.78769 


10 
10 
10 


9.88984 
9.89000 
9.89015 


16 
15 
16 


0. 11016 
0.11000 
0. 10985 


9. 89765 
9. 89759 
9. 89754 


6 
5 
6 


19 
18 
17 


1 
2 
3 
4 


0.9 
1.8 
2.7 
3.6 


84 
85 
86 


9.78779 
9.78788 
9.78798 


9 
10 
10 


9.89031 
9.89046 
9.89062 


15 
16 
16 


0. 10969 
0. 10954 
0. 10938 


9.89748 
9.89742 
9.89736 


6 
6 
6 


16 
15 
14 


5 
6 
7 
8 


4.5 
5.4 
6.3 
7.2 


87 
88 
89 


9. 78808 
9. 78818 
9. 78827 


10 
9 
10 


9.89078 
9.89093 
9. 89109 


15 
16 
16 


0.10922 
0. 10907 
0. 10891 


9.89730 
9. 89724 
9.89718 


6 
6 
6 


13 
12 
11 


9 


8.1 


90 


9. 78837 


10 


9. 89125 


15 


0. 10875 


9.89712 


6 


10 




6 

0.6 
1.2 
1.8 


91 
92 
93 


9.78847 
9.78856 
9.78866 


9 
10 
10 


9. 89140 
9. 89156 
9. 89172 


16 
16 
15 


0. 10860 
0. 10844 
0. 10828 


9.89706 
9. 89701 
9.89695 


5 
6 
6 


09 
08 
07 


1 
2 
3 


94 
95 
96 


9. 78876 
9. 78886 
9. 78895 


10 
9 
10 


9. 89187 
9.89203 
9.89218 


16 
15 
16 


0. 10813 
0. 10797 
0. 10782 


9.89689 
9.89683 
9.89677 


6 
6 
6 


06 
05 
04 


4 
5 
6 
7 


2.4 
3.0 
3.6 
4.2 


97 
98 
99 


9.78905 
9. 78915 
9.78924 


10 
9 
10 


9.89234 
9.89250 
9.89265 


16 
15 
16 


0. 10766 
0. 10750 
0. 10735 


9.89671 
9.89665 
9.89659 


6 
6 
6 


03 
02 
01 


8 
9 


4.8 
5.4 


100 


9.78934 




9.89281 




0. 10719 


9.89653 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 


52° 
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38° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 78934 


in 


9. 89281 


16 


0. 10719 


9.89653 


a 
o 


100 






01 
02 
03 

04 
05 
06 

07 
08 
09 


9.78944 
9.78954 
9. 78963 

9. 78973 
9. 78983 
9. 78992 

9. 79002 
9. 79012 
9. 79021 


10 
9 
10 

10 
9 
10 

10 
9 


9. 89297 
9. 89312 
9. 89328 

9. 89343 
9. 89359 
9. 89375 

9. 89390 
9. 89406 
9. 89422 


15 
16 
15 

16 
16 
15 

16 
16 
15 


0. 10703 
0. 10688 
0. 10672 

0. 10657 
0. 10641 
0. 10625 

0. 10610 
0. 10594 
0. 10578 


9. 89647 
9.89641 
9.89635 

• 9. 89630 
9. 89624 
9. 89618 

9. 89612 
9. 89606 
9.89600 


6 
6 
5 

6 
6 
6 

6 
6 
a 
o 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 
2 
3 
4 
5 
6 
7 

8 
g 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11. 2 
12i 8 
14.4 


10 


9. 79031 


in 


9. 89437 


16 


0. 10563 


9. 89594 


Q 


90 




15 


11 
12 
13 

14 

15 
16 

17 
18 
19 


9-79041 
9. 79050 
9. 79060 

9. 79070 
9. 79079 
9.79089 

9. 79099 
9. 79108 
9. 79118 


9 
10 
10 

9 
10 
10 

9 
10 
in 


9. 89453 
9. 89468 
0.894&4 

9. 89500 
9. 89515 
9. 89531 

9. 89546 
9. 89562 
9. 89578 


15 
16 
16 

15 
16 
15 

16 
16 
15 


0. 10547 
0. 10532 
0. 10516 

0. 10500 
0. 10485 
0. 10469 

0. 10454 
0. 10438 
0. 10422 


9. 89588 
9. 89582 
9. 89576 

9. 89570 
9. 89564 
9. 89558 

9. 89552 
9. 89546 
9. 89540 


6 
6 
6 

6 
6 
6 

6 
6 
g 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
g 

9 


1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


20 


9. 79128 


Q 
a 


9. 89593 


16 


0. 10407 


9. 89534 




80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 79137 
9. 79147 
9.79156 

9. 79166 
9. 79176 
9. 79185 

9. 79195 
9. 79204 
9. 79214 


10 
9 
10 

10 
9 
10 

9 
10 
in 


9. 89609 
9. 89624 
9. 89640 

9. 89656 
9. 89671 
9. 89687 

9. 89702 
9. 89718 
9. 89734 


15 
16 
16 

15 
16 
15 

16 
16 
15 


0. 10391 
0. 10376 
0. 10360 

0. 10344 
0. 10329 
0. 10313 

0. 10298 
0. 10282 
0. 10266 


9. 89528 
9 89522 
9. 89516 

9. 89510 
9. 89504 
9. 89499 

9. 89493 
9. 89487 
9. 89481 


6 
6 
6 

6 
5 
6 

6 
6 
a 

D 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 

8 
9 


10 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7 0 
&0 
q n 


30 


9. 79224 


Q 


9. 89749 


16 


0. 10251 


9. 89475 


ft 
O 


70 




9 


31 
32 
33 

34 

35 
36 

37 
38 
39 


9. 79233 
9. 79243 
9. 79252 

9. 79262 
9. 79272 
9. 79281 

9. 79291 
9. 79300 
9. 79310 


10 
9 
10 

10 
9 
10 

9 
10 

V 


9. 89765 
9. 89780 
9. 89796 

9.89811 
9.89827 
9.89843 

9. 89858 
9. 89874 
9. 89889 


15 
16 
15 

16 
16 
15 

16 
15 
16 


0. 10235 
0.10220 
0. 10204 

0. 10189 
0. 10173 
0. 10157 

0. 10142 
0. 10126 
0. 10111 


9. 89469 
9. 89463 
9. 89457 

9. 89451 
9. 89445 
9. 89439 

9. 89433 
9. 89427 
9. 89421 


6 
6 
6 

6 
6 

a 
O 

6 
6 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 
2 
3 
4 

5 
6 
7 
g 

9 


0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7 9 
8.1 


40 


9. 79319 


10 


9. 89905 


15 


0. 10095 


9. 89415 


6 


60 






41 
42 
43 

44 
45 
46 


9. 79329 
9. 79339 
9.79348 

9. 79358 
9. 79367 
9. 79377 


10 
9 

1 A 

9 
10 
9 


9. 89920 
9. 89936 
9. 89952 

9. 89967 
9. 89983 
9. 89998 


16 
16 
15 

16 
15 
16 


0. 10080 
0. 10064 
0. 10048 

0. 10033 
0. 10017 
0.10002 


9.89409 
9. 89403 
9. 89397 

9. 89391 
9. 89385 
9. 89379 


6 
6 

a 
0 

6 
6 
6 


59 
58 
57 

56 
55 
54 


1 
2 
3 
4 
5 
6 
7 


6 

0.6 
1.2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 


47 
48 
49 


9.79386 
9. 79396 
9. 79405 


10 
9 
10 


9.90014 
9. 90029 
9.90045 


15 
16 
16 


0.09986 
0.09971 
0. 09955 


9. 89373 
9. 89366 
9. 89360 


7 
6 
6 


53 
52 
51 


8 
9 


50 


9.79415 




9. 90061 




0.09939 


9. 89354 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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38° 








Sin. 


d. 


Tan. 


d.c 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 79415 


g 


9. 90061 


15 


0.09939 


9. 89354 


5 


50 






51 
§2 

53 

54 
55 
56 

57 
58 
59 


9. 79424 
9. 79434 
9. 79444 

9. 79453 
9. 79463 
9. 79472 

9. 79482 
9. 79491 
9.79501 


10 
10 
9 

10 
9 
10 

9 
10 
g 


9. 90076 
9.90092 
9.90107 

9. 90123 
9. 90138 
9.90154 

9. 90169 
9. 90185 
9. 90200 


16 
15 
16 

15 
16 
15 

16 
15 
16 


0.09924 
0.09908 
0.09893 

0.09877 
0.09862 
0.09846 

0. 09831 
0. 09815 
0.09800 


9. 89348 
9. 89342 
9. 89336 

9. 89330 
9. 89324 
9. 89318 

9. 89312 
9.89306 
9. 89300 


6 
6 
6 

6 
6 
6 

6 
6 

Q 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


60 


9. 79510 


10 


9. 90216 


16 


0. 09784 


9.89294 


6 


40 




15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 79520 
9. 79529 
9. 79539 

9. 79548 
9. 79558 
9. 79567 

9. 79576 
9. 79586 
9. 79595 


9 

10 
9 

10 
9 
9 

10 
9 
10 


9.90232 
9.90247 
9.90263 

9. 90278 
9.90294 
9. 90309 

9. 90325 
9.90340 
9.90356 


15 
16 
15 

16 
15 
16 

15 
16 
15 


0.09768 
0.09753 
0. 09737 

0. 09722 
0. 09706 
0.09691 

0. 09675 
0.09660 
0.09644 


9. 89288 
9. 89282 
9. 89276 

9. 89270 
9.89264 
9.89258 

9. 89252 
9. 89246 
9.89239 


6 
6 
6 

6 
6 
6 

6 
7 
6 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


70 


9.79605 


9 


9. 90371 


16 


0. 09629 


9. 89233 


6 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 79614 
9. 79624 
9. 79633 

9. 79643 
9. 79652 
9. 79662 

9. 79671 
9. 79680 
9.79690 


10 
9 
10 

9 
10 
9 

9 
10 
g 


9. 90387 
9.90403 
9. 90418 

9 90434 
9.90449 
9.90465 

9.90480 
9. 90496 
9. 90511 


16 
15 
16 

15 
16 
15 

16 
15 
16 


0. 09613 
0. 09597 
0.09582 

0.09566 
0. 09551 
0. 09535 

0. 09520 
0. 09504 
0. 09489 


9.89227 
9. 89221 
9. 89215 

9.89209 
9. 89203 
9.89197 

9. 89191 
9. 89185 
9. 89179 


6 
6 
6 

6 
6 
6 

6 
6 
6 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 

2 
3 
4 
5 
6 
7 
8 
9 


10 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 


80 


9. 79699 


10 


9. 90527 


15 


0. 09473 


9.89173 


7 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 79709 
9. 79718 
9. 79728 

9. 79737 
9. 79746 
9. 79756 

9. 79765 
9. 79775 
9. 79784 


9 
10 
9 

9 
10 
9 

10 
9 
g 


9. 90542 
9. 90558 
9. 90573 

9.90589 
9.90604 
9.90620 

9.90635 
9. 90651 
9.90666 


16 
15 
16 

15 
16 
15 

16 
15 
16 


0.09458 
0.09442 
0. 09427 

0.09411 
0.09396 
0.09380 

0.09365 
0.09349 
0. 09334 


9. 89166 
9.89160 
9. 89154 

9. 89148 
9. 89142 
9. 89136 

9. 89130 
9.89124 
9. 89118 


6 
6 
6 

6 
6 
6 

6 
6 
6 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 
7 
8 
9 


9 

0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7.2 
8.1 


90 


9. 79793 


10 


9.90682 


15 


0. 09318 


9. 89112 


7 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 79803 
9. 79812 
9. 79822 

9. 79831 

Q 70840 

9. 79850 

9. 79859 
9. 79868 
9. 79878 


9 
10 
9 

9 
10 
9 

9 
10 
9 


9.90697 
9 90713 
9. 90728 

9. 90744 
9.90759 
9. 90775 

9.90790 
9.90806 
9.90821 


16 
15 
16 

15 
16 
15 

16 
15 
16 


0.09303 
0. 09287 
0. 09272 

0. 09256 
0. 09241 
0. 09225 

0. 09210 
0. 09194 
0.09179 


9. 89105 
9.89099 
9.89093 

9.89087 
9.89081 
9. 89075 

9. 89069 
9.89063 
9. 89056 


6 
6 
6 

6 
6 
6 

6 
7 
6 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


7 

0.7 
1.4 
2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


100 


9.79887 




9.90837 




0. 09163 


9.89050 




00 








Cos. 


d. 


Cot. 


d.c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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39° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 79887 


10 


9.90837 


15 


0. 09163 


9.89050 


6 


100 






02 
U«5 

04 
05 
06 

07 
08 
09 


Q 70.fiG7 

9. 79906 
y. /yyio 

9. 79925 
9. 79934 

Q 7QQ4^ 

9. 79953 
9.79962 
9. 79971 


9 
9 
10 

9 
9 
10 

9 
9 
10 


o one so 
y. yuoO-G 

9.90868 

y. yuocw 

9.90899 
9. 90914 

Q OOQ^O 
a. jtUiToU 

9. 90945 
9. 90961 

a. if\jif ( U 


16 
15 
16 

15 
16 
15 

16 
15 
16 


0. 09148 
0. 09132 
0.09117 

0. 09101 
0.09086 
0.09070 

0.09055 
0.09039 
0.09024 


9. 89044 
9.89038 
9. 89032 

9. 89026 
9.89020 
9. 89013 

9.89007 
9. 89001 
9.88995 


6 
6 

0 

6 
7 

0 

6 
6 

a 
D 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


16 . 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


10 


9. 79981 


9 


9. 90992 


15 


0.09008 


9. 88989 


6 


90 




15 

1.5 
3.0 
4.5 


12 

16 


Q 7QQQO 
y. t\JuuU 

9. 79999 
y. suuw 


9 
10 
9 


Q 01O/V7 

9. 91023 
y. yiuoo 


16 
15 
16 


0.08993 
0. 08977 
0.08962 


9.88983 
9. 88976 
9. 88970 


7 
6 
6 


89 
88 
87 


1 
2 
3 


14 
15 
16 


9. 80018 
9. 80027 
9.80037 


9 
10 
9 


9. 91054 
9. 91069 
9. 91085 


15 
16 
15 


0. 08946 
0.08931 
0. 08915 


9.88964 
9.88958 
9. 88952 


6 
6 
6 


86 
85 
84 


4 
5 
6 
7 


6.0 
7.5 
9.0 
10.5 


17 
18 
19 


9. 80046 
9. 80055 
9. 80064 


9 
9 
10 


9. 91100 
9. 91116 
9.91131 


16 
15 
16 


0.08900 
0.08884 
0. 08869 


9. 88946 
9. 88939 
9. 88933 


7 
6 
6 


83 
82 
81 


8 
9 


12.0 
13.5 


20 


9. 80074 


9 


9. 91147 


15 


0. 08853 


9. 88927 


6 


80 






21 
22 

24 
25 

9fi 

27 
28 
29 


y. ouuoo 
9. 80092 
y. ouiuz 

9. 80111 
9. 80120 
y. ouizy 

9. 80139 
9. 80148 

a. OAJ104 


9 
10 
9 

9 
9 
10 

9 
9 
9 


Q Oil AO 

y. ynoz 
9. 91178 

Q Q11Q9 

y. y i iv 6 

9. 91209 
9. 91224 

Q Q19QQ 
y. VlZdV 

9. 91255 
9. 91270 

Q Q19Sfi 


16 
15 
16 

15 
15 
16 

15 
16 
15 


0. 08838 
0. 08822 
0.08807 

0. 08791 
0. 08776 
0. 08761 

0.08745 
0. 08730 
0. 08714 


9. 88921 
9. 88915 
9. 88909 

9.88902 
9.88896 
9.88890 

9. 88884 
9. 88878 
9. 88871 


6 
6 

i 

6 

6 
a 

0 

6 
7 

a 
0 


79 
78 
77 

76 
75 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


10 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 


30 


9. 80166 


10 


9. 91301 


16 


0.08699 


9. 88865 


6 


70 




9 


ol 

32 

66 


y. oui/o 
9. 80185 

Q Qf»1 Oil 

y. suiy4 


9 
9 
10 


O Q1Q17 

y. yioi / 
9. 91332 
y. yi»54o 


15 
16 
15 


0. 08683 
0. 08668 
0. 08652 


9.88859 
9.88853 
9.88847 


6 
6 
7 


69 
68 
67 


1 

2 
3 


0.9 
1.8 
2.7 


34 
35 
36 


9.80204 
9. 80213 
9. 80222 


9 
9 
9 


9. 91363 
9. 91379 
9. 91394 


16 
15 
16 


0. 08637 
0. 08621 
0. 08606 


9. 88840 
9.88834 
9.88828 


6 
6 
6 


66 
65 
64 


4 
5 
6 
7 
8 
9 


3.6 
4.5 
5.4 
6.3 
7. 2 
8.1 


37 
38 
39 


9. 80231 
9. 80240 
9. 80250 


9 
10 
9 


9. 91410 
9. 91425 
9. 91441 


15 
16 
15 


0. 08590 
0. 08575 
0. 08559 


9. 88822 
9. 88815 
9. 88809 


7 
6 
6 


63 
62 
61 


40 


9. 80259 


9 


9. 91456 


15 


0. 08544 


9.88803 


6 


60 






4.1 

42 
43 

44 
45 

40 

47 
48 
49 


y. oujdo 
9. 80277 
9.80287 

9.80296 
9. 80305 
y. oUo 14 

9. 80323 
9. 80333 
9. 80342 


9 
10 
g 

9 
9 
9 

10 
9 
9 


y. yi4/ 1 
9. 91487 
9. 91502 

9. 91518 
9. 91533 
v. yio4y 

9.91564 
9. 91580 
9. 91595 


16 
15 
16 

15 
16 
15 

16 
15 
15 


0.08529 
0. 08513 
0. 08498 

0.08482 
0.08467 
0. 08451 

0. 08436 
0. 08420 
0. 08405 


9. 88797 
9. 88791 
9. 88784 

9. 88778 
9. 88772 
9. 88766 

9. 88759 
9. 88753 
9. 88747 


6 
7 
6 

6 
6 
7 

6 
6 
6 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


6 

0.6 
1.2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 


50 


9. 80351 




9. 91610 




0. 08390 


9. 88741 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


' Sin. 


d. 




Prop. Pts. 
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39° 












Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


60 


9.80351 


9 


9. 91610 


16 


0.08390 


9.88741 


7 


50 






61 
52 
63 


9.80369 
9. 80379 


9 
10 
9 


9. 91626 
9! 91641 
9. 91657 


15 
16 
15 


0. 08374 
0. 08359 
0.08343 


9. 88734 
9! 88728 
9 88722 

IT. OO § 


6 
6 
6 


49 
48 
47 


1 
2 


16 

1.6 

3.2 


64 

55 
56 


9.80388 
9.80397 
o R0406 


9 
9 
9 


9. 91672 
9. 91688 


16 
15 
16 


0.08328 
0.08312 
0.08297 


9.88716 
9.88709 
9 518703 

«T. OO/ UO 


7 
6 
6 


46 
45 
44 


0 
0 

4 

5 
6 


6.4 
8.0 
9.6 


57 
58 
59 


9. 80415 
9. 80425 
9. 80434 


10 
9 
9 


9.91719 
9. 91734 
9. 91749 


15 
15 
16 


0.08281 
0.08266 
0.08251 


9.88697 
9.88691 
• 9.88684 


6 
7 
6 


43 
42 
41 


* 7 
8 
9 


11. 2 
12.8 
14.4 


60 


9.80443 


9 


9. 91765 


16 


0.08235 


9.88678 


6 


40 




15 

1.5 
3.0 
4.5 


61 
62 
63 


o 80452 

IT. OV>iT*i 

9. 80461 
9. 80470 


9 
9 
9 


9 91780 

IT. IT* 1 v\J 

9. 91796 
9. 91811 


16 
15 
16 


0.08220 
0.08204 
0.08189 


9. 88672 
& 88665 
9 88659 


7 
6 
6 


39 
38 
37 


1 
2 
3 


64 
65 
66 


9. 80479 
9.80489 
9.80498 


10 
9 
9 


9. 91827 
9. 91842 
9. 91857 


15 
15 
16 


0.08173 
0.08158 
0.08143 


9.88653 
9.88647 
9.88640 


6 
7 
6 


36 
35 
34 


A 
1 

5 
6 
7 


0. u 
7.5 
9.0 
10.5 


67 
68 
69 


9.80507 
9. 80516 
9.80525 


9 
9 
9 


9.91873 
9.91888 
9. 91904 


15 
16 
15 


0.08127 
0.08112 
0.08096 


9.88634 
9.88628 
9.88621 


6 
7 
6 


33 
32 
31 


8 
9 


12.0 
13.5 


70 


9.80534 


9 


9.91919 


16 


0.08081 


9. 88615 


6 


30 






71 
72 
73 


q 80543 
9.80553 
9 80562 


10 
9 
9 


9 91935 

IT. Vltruv 

9. 91950 
9 91965 


15 
15 
16 


0.08065 
0. 08050 
0. 08035 


9 88609 

IT. OOUUv 

9.88603 
9 88596 

IT. OOtlUVJ 


6 
7 
6 


29 

28 
27 


1 
2 


10 

1.0 
2.0 


74 
75 
76 


9.80571 
9. 80580 
9.80589 


9 
9 
9 


9. 91981 
9. 91996 
9. 92012 


15 
16 
15 


0.08019 
0.08004 
0.07988 


9. 88590 
! 9.88584 
9.88577 


6 
7 
6 


26 
25 
24 


3 
4 
5 
6 


3.0 
4.0 
5.0 
6.0 


77 
78 
79 


9.80598 
9.80607 
9.80616 


9 
9 
9 


9.92027 
9.92042 
9.92058 


15 
16 
15 


0.07973 
0.07958 
0. 07942 


9.88571 
9.88565 
9.88558 


6 
7 
6 


23 
22 
21 


7 
8 
9 


7. 0 
8.0 
9.0 


80 


9,80625 


10 


9. 92073 


16 


0.07927 


9.88552 


6 


20 






81 
82 
83 

84 
85 
86 

87 
88 
89 


q 80635 
9.80644 
9 80653 

9.80662 
9.80671 
9.80680 

9.80689 
9.80698 
9. 80707 


9 
9 
9 

9 
9 
9 

9 
9 
9 


9 92089 
9. 92104 
9. 92120 

9. 92135 
9.92150 
9.92166 

9. 92181 
9. 92197 
9.92212 


15 
16 
15 

15 
16 
15 

16 
15 
15 


0.07911 
0.07896 
0.07880 

0.07865 
0.07850 
0.07834 

0.07819 
0.07803 
0.07788 


9 8854ft 

9.88540 
9. 88533 

9.88527 
9. 88521 
9. 88514 

9.88508 
9.88502 
9. 88495 


6 
7 
6 

6 
7 
6 

6 
7 
6 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


9 

0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7.2 
8.1 


90 


9. 80716 


9 


9.92227 


16 


0.07773 


9. 88489 


6 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


o 80725 
9.80734 
9. 80743 

9. 80752 
9. 80762 
9. 80771 

9.80780 
9.80789 
9.80798 


9 
9 
9 

10 
9 
9 

9 
9 
9 


9. 92243 
9^92258 
9. 92274 

9.92289 
9.92304 
9. 92320 

9.92335 
9. 92351 
9. 92366 


15 
16 
15 

15 
16 
15 

16 
15 
15 


0.07757 
0.07742 
0. 07726 

0. 07711 
0.07696 
0.07680 

0.07665 
0.07649 
0. 07634 


Q QQAfiQ 
n. OOtOO 

9.88476 
9.88470 

9.88464 
9.88457 
9. 88451 

9.88444 
9.88438 
9. 88432 


7 
6 
6 

7 
6 
7 

6 
6 
7 


no 
0* 
07 

06 
05 

fU 

Kr* 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


7 

0.7 
1,4 
2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


100 


9.80807 




9.92381 




0.07619 


9.88425 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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oo 

01 

02 
08 

04 

05 
06 

07 
08 
09 

10 

11 
12 
13 

14 
15 
16 

17 
18 
19 

20 

21 
22 
23 

24 
25 
26 

27 
28 
29 

30 

31 
32 
33 



35 
36 

37 
38 
39 

40 

41 
42 
43 

44 

45 
46 

47 
48 
49 

50 



Sin. 



9.80807 



9. 80816 
9.80825 
9. 80834 

9.80843 
9. 80852 
9. 80861 

9. 80870 
9.80879 
9.80888 



9.80897 



9.80906 
0. 80915 
9. 80924 

9.80933 
9.80942 
9.80951 

9.80960 
9. 80969 
9. 80978 



9. 80987 



9.80996 
9. 81005 
9. 81014 

9. 81023 
9. 81032 
9. 81041 

9. 81049 
9. 81058 
9. 81067 



9. 81076 



9. 81085 
9. 81094 
9. 81103 

9. 81112 
9. 81121 
9. 81130 

9. 81139 
9. 81148 
9. 81157 



9. 81166 



9. 81174 
9. 81183 
9. 81192 

9. 81201 
9. 81210 
9. 81219 

9. 81228 
9. 81237 
9. 81246 



9. 81254 



d. 



Tan. 



9. 92381 



9. 92397 
9. 92412 
9.92428 

9.92443 
9.92458 
9. 92474 

9.92489 
9.92504 
9. 92520 



9. 92535 



9. 92551 
9.92566 
9. 92581 

9. 92597 
9.92612 
9.92628 

9.92643 
9.92658 
9.92674 



9.92689 



9.92704 
9.92720 
9.92735 

9. 92751 
9.92766 
9.92781 

9.92797 
9.92812 
9. 92827 



9.92843 



9.92858 
9. 92873 
9.92889 

9.92904 
9.92920 
9. 92935 

9.92950 
9. 92966 
9. 92981 



9. 92996 



9. 93012 
9. 93027 
9.93042 

9. 93058 
9. 93073 
9.1 



9. 93104 
9. 93119 
9. 93135 



9. 93150 



d. c. 



16 

15 
16 
15 

15 
16 
15 

15 
16 
15 

16 

15 
15 
16 

15 
16 
15 

15 
16 
15 

15 

16 
15 
16 

15 
15 
16 

15 
15 
16 

15 

15 
16 
15 

16 
15 
15 

16 
15 
15 

16 

15 
15 
16 

15 
15 
16 

15 
16 
15 



Cot. 



0.07619 



0. 07603 
0.07588 
0.07572 

0. 07557 
0.07542 
0.07526 

0.07511 
0.07496 
0. 07480 



0.07465 



0.07449 
0.07434 
0. 07419 

0.07403 
0.07388 
0.07372 

0. 07357 
0.07342 
0. 07326 



0.07311 



0. 07296 
0.07280 
0.07265 

0. 07249 
0. 07234 
0. 07219 

0.07203 
0. 07188 
0. 07173 



0. 07157 



0.07142 
0. 07127 
0.07111 

0. 07096 
0. 07080 
0.07065 

0.07050 
0. 07034 
0. 07019 



0.07004 



0. 


06988 


9 


0. 


06973 


9 


0 


06958 


9 


0. 


06942 


9 


0. 


06927 


9. 


0. 


06912 


9. 


0. 


06896 


9. 


0. 


06881 


9. 


0. 


06865 


9. 



0. 06850 



Cos. 



9.88425 



9. 88419 
9. 88413 
9. 88406 

9.88400 
9. 88394 
9. 88387 

9. 88381 
9. 88374 
9.88368 



9.88362 



9. 88355 
9. 88349 
9. 88343 



9 J 
9.88330 
9.88323 

9. 88317 
9. 88311 
9. 88304 



9. 88298 



9. 88291 
9. 88285 
9.88279 

9. 88272 
9. 88266 
9. 88259 

9.88253 
9. 88246 
9. 88240 



9. 88234 



9.88227 
9. 88221 
9. 88214 

9. 88208 
9. 88201 
9. 88195 

9. 88189 
9. 88182 
9. 88176 



9. 88169 



9. 88105 



d. 



100 

99 
98 
97 

96 
95 
94 



92 
91 

90 



87 

86 
85 
84 

83 
82 
81 

80 

79 
78 
77 

76 
75 
74 

73 
72 
71 

70 



67 

66 
65 
64 

63 
62 
61 

60 

59 
58 
57 

56 
55 
54 

53 
52 
51 

50 



Prop. Pts. 



16 



1 


1.6 


2 


3.2 


3 


4.8 


4 


6.4 


5 


8.0 


6 


9.6 


7 


11.2 


8 


12.8 


9 


L 14.4 




15 


1 


1.5 


2 


3.0 


3 


4.5 


4 


6.0 


5 


7.5 


6 


9.0 


7 


10.5 


8 


12.0 


9 


13.5 



1 


0.9 


2 


1.8 


3 


2.7 


4 


3.6 


5 


4.5 


6 


5.4 


7 


6.3 


8 


7.2 


9 


8.1 



1 


0.8 


2 


1.6 


3 


2.4 


4 


3.2 


5 


4.0 


6 


4.8 


7 


5.6 


8 


6.4 


9 


7.2 



1 


0.7 


2 


1.4 


3 


2.1 


4 


2.8 


5 


3.5 


6 


4.2 


7 


4.9 


8 


5.6 


9 


6.3 



Cos. 



Cot. 



d.c. 



Tan. 



Sin. 



Prop. Pts. 
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40° 




Sin. 


d. 


Tan. 


d. C. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 81254 


9 


9.93150 


15 


0.06850 


9.88105 


7 


50 






51 

52 
53 

54 
55 
56 

57 
58 
59 


9. 81263 
9. 81272 
9. 81281 

9.81290 
9. 81299 
9. 81308 

9.81316 
9. 81325 
9.81334 


9 
9 
9 

9 
9 
8 

9 
9 
9 


9. 93165 
9. 93181 
9.93196 

9. 93211 
9.93227 
9.93242 

9. 93257 
9.93273 
9.93288 


16 
15 
15 

16 
15 
15 

16 
15 
15 


0. 06835 
0.06819 
0.06804 

0.06789 
0.06773 
0.06758 

0. 06743 
0.06727 
0.06712 


9.88098 
9. 88092 
9.88085 

9. 88079 
9.88072 
9.88066 

9.88059 
9.88053 
9.88046 


6 
7 
6 

7 
6 
7 

6 
7 
6 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


60 


9. 81343 


9 


9. 93303 


16 


0.06697 


9. 88040 


7 


40 






61 
62 
63 

64 
65 
66 

67 
68 
69 


9. 81352 
9. 81361 
9. 81370 

9. 81378 
9. 81387 
9. 81396 

9. 81405 
9. 81414 
9. 81422 


9 
9 
8- 

9 
9 
9 

9 
8 
9 


9. 93319 
9.93334 
9.93349 

9.93365 
9.93380 
9. 93395 

9.93411 
9.93426 
9. 93441 


15 
15 
16 

15 
15 
16 

15 
15 
16 


0. 06681 
0.06666 
0.06651 

0. 06635 
0.06620 
0. 06605 

0.06589 
0. 06574 
0.06559 


9.88033 
9. 88027 
9. 88020 

9. 88014 
9. 88007 
9. 88001 

9.87994 
9.87988 
9. 87981 


* 6 
7 
6 

7 
6 
7 

6 
7 
6 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


70 


9. 81431 


9 


9. 93457 


15 


0.06543 


9. 87975 


7 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 81440 
9. 81449 
9. 81458 

9. 81467 
9. 81475 
9. 81484 

9. 81493 
9. 81502 
9. 81510 


9 
9 
9 

8 
9 
9 

9 
8 
9 


9. 93472 
9.93487 
9. 93503 

9. 93518 
9. 93533 
9. 93549 

9.93564 
9.93579 
9. 93595 


15 
16 
15 

15 
16 
15 

15 
16 
15 


0.06528 
0.06513 
0.06497 

0.06482 
0.06467 
0. 06451 

0.06436 
0.06421 
0.06405 


9. 87968 
9. 87902 
9.87955 

9.87949 
9. 87942 
9. 87935 

9.87929 
9. 87922 
9. 87916 


6 
7 
6 

7 
7 
6 

7 
6 
7 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 

2 
3 
4 
5 
6 
7 
■8 
9 


8 

0.8 
1.6 
2.4 
3.2 
4.0 
4.8 
5.6 
6.4 
7.2 


80 


9. 81519 


9 


9. 93610 


15 


0.06390 


9. 87909 


6 


20 




7 

0.7 
1.4 

2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 81528 
9. 81537 
9. 81546 

9. 81554 
9.81563 
9.81572 

9. 81581 
9. 81589 
9.81598 


9 
9 
8 

9 
9 
9 

8 
9 
9 


9. 93625 
9. 93641 
9. 93656 

9. 93671 
9. 93687 
9. 93702^ 

9. 93717 
9.93733 
9.93748 


16 
15 
15 

16 
15 
15 

16 
15 
15 


0.06375 
0.06359 
0.06344 

0.06329 
0. 06313 
0.06298 

0.06283 
0. 06267 
0. 06252 


9.87903 
9. 87896 
9. 87890 

9.87883 
9. 87877 
9. 87870 

9. 87863 
9. 87857 
9. 87850 


7 
6 
7 

6 
7 
7 

6 
7 
6 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


90 


9. 81607 


9 


9.93763 


15 


0.06237 


9. 87844 


7 


10 






91 
92 
93 

94 

95 
96 

97 
98 
99 


9. 81616 
9.81624 
9. 81633 

9. 81642 
9.81651 
9. 81659 

9. 81668 
9. 81677 
9. 81686 


8 
9 
9 

9 
8 
9 

9 
9 
8 


9.93778 
9.93794 
9.93809 

9. 93824 
9.93840 
9. 93855 

9. 93870 
9.93886 
9. 93901 


16 
15 
15 

16 
15 
15 

16 
15 
15 


0. 06222 
0.06206 
0 06191 

0.06176 
0.06160 
0.06145 

0. 06130 
0. 06114 
0 06099 


9. 87837 
9. 87831 
9.87824 

9. 87817 
9.87811 
9.87804 

9.87798 
9. 87791 
9.87785 


6 
7 
7 

6 
7 
6 

7 
6 
7 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


6 

0.6 
1.2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 


100 


9.81694 




9. 93916 




0.06084 


9.87778 




00 
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d. 
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Sin. i 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 81694 


9 


9. 93916 


16 


0.06084 


9. 87778 


7 


100 






01 
02 
03 


9. 81703 
9. 81712 
9. 81720 


9 
8 
9 


9. 93932 
9. 93947 
9. 93962 


15 
15 
16 


0.06068 
0. 06053 
0.06038 


9. 87771 
9. 87765 
9. 87758 


6 
7 
6 


99 
98 
97 


1 


16 

1.6 


04 
05 
06 


9. 81729 
9. 81738 
9. 81747 


9 
9 
8 


9. 93978 
9. 93993 
9.94006 


15 
15 
15 


0.06022 
0. 06007 
0. 05992 


9. 87752 
9. 87745 
9. 87738 


7 
7 
6 


96 
95 
94 


2 
3 
4 
5 


3.2 
4.8 
6.4 
8.0 


07 
08 
09 


9. 81755 
9. 81764 
9. 81773 


9 
9 
8 


9.94023 
9. 94039 
9. 94054 


16 
15 
15 


0. 05977 
0. 05961 
0. 05946 


9. 87732 
9. 87725 
9. 87719 


7 
6 
7 


93 
92 
91 


A 
U 

7 

Q 
O 

9 


Q A 
v. O 

11.2 

19 S 

14.4 


10 


9. 81781 


9 


9. 94069 


16 


0. 05931 


9. 87712 


7 


90 






11 
12 
13 

14 
15 
16 

17 
18 
19 


9. 81790 
9. 81799 
9. 81807 

9. 81816 
9. 81825 
9. 81833 

9. 81842 
9. 81851 
9. 81859 


9 
8 
9 

9 
8 
9 

9 
8 
9 


9*. 94085 
9. 94100 
9. 94115 

9. 94131 
9. 94146 
9. 94161 

9. 94176 
9. 94192 
9. 94207 


15 
15 
16 

15 
15 
15 

16 
15 
15 


0. 05915 
0. 05900 
0. 05885 

0. 05869 
0. 05854 
0. 05839 

0. 05824 
0. 05808 
0. 05793 


9. 87705 
9. 87699 
9. 87692 

9. 87686 
9. 87679 
9. 87672 

9. 87666 
9. 87659 
9. 87652 


6 
7 
6 

7 
7 
6 

7 
7 
6 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


IK 
ID 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


20 


9. 81868 


9 


9. 94222 


16 


0. 05778 


9. 87646 


7 


80 






21 
22 
23 


9. 81877 
9. 81885 
9. 81894 


8 
9 
9 


9. 94238 
9. 94253 
9. 94268 


15 
15 
16 


0. 05762 
0. 05747 
0. 05732 


9. 87639 
9. 87632 
9. 87626 


7 
6 
7 


79 
78 
77 


1 

2 


9 

0.9 
1.8 


24 
25 
26 


9. 81903 
9.81911 
9. 81920 


8 
9 
9 


9. 94284 
9. 94299 
9. 94314 


15 
15 
15 


0. 05716 
0. 05701 
0. 05686 


9. 87619 
9. 87613 
9. 87606 


6 
7 
7 


76 
75 
74 


3 
4 
5 
6 


2.7 
3.6 
4.5 
5.4 


27 
28 
29 


9. 81929 
9.81937 
9. 81946 


8 
9 
9 


9. 94329 
9. 94345 
9. 94360 


16 
15 
15 


0. 05671 
0. 05655 
0. 05640 


9. 87599 
9. 87593 
9. 87586 


6 
7 
7 


73 
72 
71 


7 

8 
9 


6. 3 
7^2 
8. 1 


30 


9. 81955 


8 


9. 94375 


16 


0. 05625 


9. 87579 


6 


70 




8 


31 
32 
33 

34 
35 
36 

37 
38 
39 


9. 81963 
9. 81972 
9. 81980 

9. 81989 
9. 81998 
9. 82006 

9. S2015 
9. 82023 
9. 82032 


9 
8 
9 

9 
8 
9 

8 
9 
9 


9. 94391 
9. 94406 
9. 94421 

9. 94436 
9. 94452 
9. 94467 

9. 94482 
9. 94498 
9. 94513 


15 
15 
15 

16 
15 
15 

16 
15 
16 


0.05609 
0. 05594 
0. 05579 

0. 05564 
0. 05548 
0. 05533 

0. 05518 
0. 05502 
0. 05487 


9. 87573 
9. 87566 
9. 87559 

9. 87553 
9. 87546 
9. 8J539 

9. 87533 
9. 87526 
9. 87519 


7 
7 
6 

7 
7 
6 

7 
7 
6 


69 
68 
67 

66 
65 
64 

63 
62 
61 


1 

2 
3 
4 
5 
6 
7 
8 
9 


0.8 
1.6 
2.4 
3.2 
4.0 
4.8 
5.6 
6.4 
7.2 


40 


9. 82041 


8 


9. 94528 


15 


0. 05472 


9. 87513 


7 


60 




7 


41 
42 
43 


9. 82049 
9. 82058 
9. 82066 


9 
8 
9 


9. 94543 
9. 94559 
9. 94574 


16 
15 
15 


0. 05457 
0. 05441 
0. 05426 


9. 87506 
9. 87499 
9. 87492 


7 
7 
6 


59 
58 
57 


1 
2 
3 


0.7 
1.4 
2.1 


44 

45 
46 


9. 82075 
9. 82084 
9. 82092 


9 
8 
9 


9. 94589 
9. 94604 
9. 94620 


15 
16 
15 


0.05411 
0. 05396 
0. 05380 


9. 87486 
9. 87479 
9. 87472 


7 
7 
6 


56 
55 
54 


4 

5 
6 
7 


2.8 
3.5 
4.2 
4.9 


47 
48 
49 


9. 82101 
9. 82109 
9. 82118 


8 
9 
8 


9. 94635 
9. 94650 
9. 94666 


15 
16 
15 


0. 05365 
0. 05350 
0. 05334 


9. 87466 
9. 87459 
9. 87452 


7 
7 
6 


53 
52 
51 


8 
9 


5.6 
6.3 


50 


9. 82126 




9.94681 




0. 05319 


9. 87446 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 
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Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 82126 




9.94681 


15 


0.05319 


9. 87446 


7 


50 






51 
52 
53 

54 
55 
56 

57 
58 
59 


Q 0O1QK 

y. oZioo 
9. 82144 
9. 82152 

9. 82161 
9. 82169 
9. 82178 

9. 82186 
9. 82195 
9. 82203 


9 
9 
8 
9 

8 
9 
8 

9 
8 
9 


y. irtoyo 
9.94711 
9.94727 

9. 94742 
9. 94757 
9. 94772 

9. 94788 
9.94803 
9.94818 


15 
16 
15 

15 
15 
16 

15 
15 
16 


U. U0oU4 
0. 05289 
0. 05273 

0. 05258 
0. 05243 
0. 05228 

0. 05212 
0. 05197 
0. 05182 


y. O/StJV 

9. 87432 
9. 87425 

9. 87419 
9. 87412 
9. 87405 

9. 87399 
9. 87392 
9. 87385 


7 
4 

7 

0 

7 
7 
6 

7 
7 
7 


sy 
48 
47 

46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 




Q 89919 

if. 0««1« 


9 


9 94834 


15 


U. UOIUU 


o. Of Of O 


6 


40 




15 






















61 
62 
63 

64 

65 
66 

67 
68 
69 


9.82221 
9. 82229 
9.82238 

9.82246 
9. 82255 
9.82263 

9. 82272 
9. 82280 
9. 82289 


8 
9 
8 

9 
8 
9 

8 
9 
8 


Q Q4&4Q 

9. 94864 
9. 94879 

9. 94895 
9. 94910 
9. 94925 

9.94940 
9. 94956 
9. 94971 


15 
15 
16 

15 
15 
15 

16 
15 
15 


0. 05151 
0. 05136 
0. 05121 

0. 05105 
0. 05090 
0. 05075 

0. 05060 
0. 05044 
0. 05029 


9. 87372 
9. 87365 
9. 87358 

9. 87351 
9. 87345 
9. 87338 

9. 87331 
9. 87325 
9. 87318 


7 
7 

7 

6 
7 
7 

6 
7 
7 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13. 5 


70 


9. 82297 


9 


9. 94986 


15 


0.05014 


9. 87311 


7 


30 




8 

0.8 
1.6 
2.4 
3.2 
4.0 
4.8 
5.6 
6.4 
7.2 


71 
72 
73 

74 
75 
76 

77 
78 
79 


9. 82306 
9. 82314 
9. 82323 

9. 82331 
9. 82340 
9. 82348 

9. 82357 
9. 82365 
9. 82374 


8 
9 
8 

9 
8 
9 

8 
9 
8 


9. 95001 
9. 95017 
9. 95032 

9. 95047 
9. 95062 
9. 95078 

9. 95093 
9. 95108 
9. 95124 


16 
15 
15 

15 
16 
15 

15 
16 
15 


0.04999 
0. 04983 
0. 04968 

0. 04953 
0. 04938 
0. 04922 

0. 04907 
0. 04892 
0. 04876 


9. 87304 
9. 87298 
9. 87291 

9. 87284 
9. 87277 
9. 87270 

9. 87264 
9. 87257 
9. 87250 


7 
7 

7 
7 
6 

7 
7 
7 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 

2 
3 
4 
5 
6 
7 
8 
9 


80 


9. 82382 


9 


9. 95139 


15 


0. 04861 


9. 77243 


6 


20 




7 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9. 82391 
9. 82399 
9. 82408 

9.82416 
9. 82424 
9. 82433 

9. 82441 
9.82450 
9. 82458 


8 
9 
8 

8 
9 
8 

9 
8 
9 


9.95154 
9. 95169 
9. 95185 

9. 95200 
9. 95215 
9. 95230 

9. 95246 
9. 95261 
9. 95276 


15 
16 
15 

15 
15 
16 

15 
15 
15 


0. 04846 
0. 04831 
0. 04815 

0.04800 
0. 04785 
0. 04770 

0. 04754 
0. 04739 
0. 04724 


9. 87237 
9. 87230 
9. 87223 

9. 87216 
9. 87209 
9. 87203 

9. 87196 
9. 87189 
9. 87182 


7 
f 

7 

7 
t 

7 
6 
7 

7 
7 
7 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 
2 
3 
4 
5 
6 
7 
8 
9 


0.7 
1.4 
2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


90 


9. 82567 


8 


9. 95391 


16 


0. 04709 


9. 87175 


6 


10 






91 
92 

QO 
VO 

94 
95 
96 

97 
98 
99 


9. 82475 
9. 82484 

9. 82501 
9. 82509 
9. 82517 

9. 82526 
9.82534 
9. 82543 


9 
8 
g 

8 
8 
9 

8 
9 
8 


9. 95307 
9. 95322 

9. 95352 
9. 95368 
9. 95383 

9. 95398 
9. 95413 
9. 95429 


15 
15 
15 

16 
15 
15 

15 
16 
15 


0. 04693 
0. 04678 

0. 04648 
0. 04632 
0. 04617 

0. 04602 
0. 04587 
0. 04571 


9. 87169 
9. 87162 
9. 87155 

9. 87148 
9. 87141 
9. 87135 

9. 87128 
9. 87121 
9. 87114 


7 
4 

7 
7 

7 
ft 

7 

7 
7 
7 


09 
08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


6 

0.6 
1.2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 


100 


9. 82551 




9. 95444 




0. 04556 


9. 87107 




00 
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Prop. Pts. 




48° 



*v Google 



359 

Original from 



Digitize- _ 

UNIVERSITY OF CALIFORNIA 



TlM 5-236 SURVEYING TABLES 



Table LII. — Common logarithms of circular function* — Continued 





42° 








Sin. 


d. 


Tan. 


d. C 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9.82551 


9 


9.95444 


15 


0.04556 


9.87107 


6 


100 






01 
02 
03 

04 

05 
06 

07 
08 
09 


9.82560 
9.82568 
9.82576 

9.82585 
9. 82593 
9. 82602 

9. 82610 
9.82618 
9.82627 


8 
8 
9 

8 
9 
8 

8 
9 
8 


9. 95459 
9.95474 
9. 95489 

9. 95505 
9.95520 
9. 95535 

9. 95550 
9.95566 
9. 95581 


15 
15 
16 

15 
15 
15 

16 
15 
15 


0. 04541 
0. 04526 
0.04511 

0. 04495 
0.04480 
0. 04465 

0. 04450 
0.04434 
0.04419 


9. 87101 
9.87094 
9.87087 

9.87080 
9. 87073 
9. 87066 

9. 87060 
9. 87053 
9. 87046 


7 
6 


99 
98 
97 

96 
95 
94 

93 
92 
91 


1 

2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


10 


9. 82635 


9 


9. 95596 


15 


0. 04404 


9. 87039 




90 






11 
12 
13 

14 

15 
16 

17 
18 
19 


9.82644 
9. 82652 
9. 82660 

9.82669 
9. 82677 
9.82685 

9.82694 
9. 82702 
9.82711 


8 
8 
9 

8 
8 
9 

8 
9 
8 


9. 95611 
9.95627 
9. 95642 

9. 95657 
9. 95672 
9.95688 

9. 95703 
9. 95718 
9. 95733 


16 
15 
15 

15 
16 
15 

15 
15 
15 


0. 04389 
0.04373 
0.04358 

0.04343 
0. 04328 
0. 04312 

0.04297 
0.04282 
0. 04267 


9. 87032 
9. 87025 
9. 87018 

9. 87012 
9. 87005 
9. 86998 

9.86991 
9.86984 
9. 86977 


7 

j 


89 
88 
87 

86 
85 
84 

83 
82 
81 


1 
2 
3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


20 


9. 82719 


8 


9. 95748 


16 


0. 04252 


9. 86970 




80 






21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 82727 
9. 82736 
9. 82744 

9. 82752 
9. 82761 
9. 82769 

9. 82777 
9.82786 
9. 82794 


9 
8 
8 

9 
8 
8 

9 
8 
8 


9.95764 
9.95779 
9.95794 

9. 95809 
9. 95825 
9. 95840 

9. 95855 
9. 95870 
9.95886 


15 
15 
15 

16 
15 
15 

15 
16 
15 


0. 04236 
0. 04221 
0.04206 

0. 04191 
0. 04175 
0.04160 

0. 04145 
0. 04130 
0.04114 


9.86963 
9. 86957 
9.86950 

9. 86943 
9. 86936 
9. 86929 

9.86922 
9. 86915 
9.86908 


7 

i 


79 
78 
77 

76 
76 
74 

73 
72 
71 


1 
2 
3 
4 
5 
6 
7 
8 
9 


9 

0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7. 2 
8.1 


30 


9.82802 


9 


9. 95901 


15 


0. 04099 


9.86902 




70 






31 
32 
33 

34 
35 
36 

37 
38 
39 


9.82811 
9. 82819 
9.82827 

9.82836 
9. 82844 
9.82852 

9. 82861 
9.82869 
9. 82877 


8 
8 
9 

8 
8 
9 

8 
8 
8 


9. 95916 
9. 95931 
9. 95946 

9. 95962 
9. 95977 
9. 95992 

9. 96007 
9.96023 
9. 96038 


15 
15 
16 

15 
15 
15 

16 
15 
15 


0.04084 
0. 04069 
0.04054 

0. 04038 
0.04023 
0.04008 

0. 03993 
0. 03977 
0. 03962 


9.86895 
9.86888 
9. 86881 

9. 86874 
9.86867 
9.86860 

9.86853 
9.86846 
9.86839 


7 

| 


69 
I 68 
67 

66 
66 
64 

63 
62 
61 


1 
2 
3 
4 
5 
6 
7 
8 
9 


8 

0.8 
1.6 
2.4 
3.2 
4.0 
4.8 
5.6 
6.4 
7.2 


40 


9. 82885 


9 


9. 96053 


15 


0. 03947 


9. 86832 




60 






41 
42 
43 

44 
45 
46 

47 
48 
49 


9. 82894 
9.82902 
9. 82910 

9. 82919 
9. 82927 
9. 82935 

9.82944 
9.82952 
9. 82960 


8 
8 
9 

8 
8 
9 

8 
8 
8 


9. 96068 
9.96083 
9. 96099 

9. 96114 
9. 96129 
9. 96144 

9. 96160 
9. 96175 
9. 96190 


15 
16 
15 

15 
15 
16 

15 
15 
15 


0. 03932 
0. 03917 
0. 03901 

0.03886 
0. 03871 
0. 03856 

0.03840 
0. 03825 
0. 03810 


9. 86826 
9. 86819 
9. 86812 

9. 86805 
9. 86798 
9. 86791 

9. 86784 
9. 86777 
9. 86770 


\ 
? 


59 
58 
57 

56 
55 
54 

53 
52 
51 


1 
2 
3 
4 
5 
6 
7 
8 
9 


7 

0.7 
1.4 
2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


50 


9.82968 




9.96205 




0.03795 


9.86763 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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42° 




Sin. 


d. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9. 82968 


9 


9. 96205 


15 


0.03795 


9. 86763 


7 


50 






51 
52 
53 

54 

55 
56 

57 
■ 58 
59 


9.82977 
9. 82985 
9.82993 

9. 83001 
9. 83010 
9. 83018 

9. 83026 
9. 83034 
9.83043 


8 
8 
8 

9 

8 
8 

8 
9 
8 


9. 96220 
9.96236 
9. 96251 

9. 96266 
9. 96281 
9. 96297 

9. 96312 
9.96327 
9. 96342 


16 
15 
15 

15 
16 
15 

15 
15 
15 


0.03780 
0. 03764 
0.03749 

0.03734 
0. 03719 
0. 03703 

0.03688 
0. 03673 
0.03658 


9.86756 
9.86749 
9.86742 

9. 86735 
9. 86728 
9.86721 

9. 86714 
9. 86707 
9. 86700 


7 
7 
7 

7 
7 
7 

7 
7 
6 


49 
48 
47 

46 
45 
44 

43 
42 
41 


1 

2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 

3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


60 


9. 83051 


8 


9. 96357 


16 


0. 03643 


9. 86694 


7 


40 


15 


61 
62 
63 

64 

65 
66 

67 
68 
69 


9.83059 
9. 83067 
9.83076 

9.83084 
9.83092 
9. 83100 

9. 83109 
9.83117 
9. 83125 


8 
9 
8 

8 
8 
9 

8 
8 
8 


9.96373 
9.96388 
9. 96403 

9. 96418 
9. 96433 
9. 96449 

9.96464 
9. 96479 
9. 96494 


15 
15 
15 

15 
16 
15 

15 
15 
16 


0.03627 
0. 03612 
0. 03597 

0. 03582 
0.03567 
0. 03551 

0.03536 
0. 03521 
0.03506 


9. 86687 
9. 86680 
9. 86673 

9. 86666 
9.86659 
9. 86652 

9. 86645 
9.86638 
9.86631 


7 
7 
7 

7 
7 
7 

7 
7 
7 


39 
38 
37 

36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


70 


9.83133 


8 


9.96510 


15 


0. 03490 


9. 86624 


7 


30 






71 
72 
73 

74 
75 
76 

77 
78 
79 


9.83141 
9. 83150 
9. 83158 

9. 83166 
9. 83174 
9. 83182 

9. 83191 
9.83199 
9.83207 


9 
8 
8 

8 
8 
9 

8 
8 
8 


9. 96525 
9. 96540 
9. 96655 

9. 96570 
9. 96586 
9.96601 

9.96616 
9. 96631 
9. 96646 


15 
15 
16 

16 
15 
15 

15 
15 
16 


0.03475 
0.03460 
0.03445 

0.03430 
0.03414 
0.03399 

0.03384 
0.03369 
0.03354 


9. 86617 
9. 86610 
9. 86603 

9. 86596 
9.86589 
9.86582 

9. 86575 
9.86568 
9. 86561 


7 
7 
7 

7 
7 
7 

7 
7 
7 


29 
28 
27 

26 
25 
24 

23 
22 
21 


1 
2 
3 
4 
5 
6 
7 
8 
9 


9 

0.9 
1.8 
2.7 
3.6 
4. 5 
5.4 
6.3 
7. 2 
8.1 


80 


9.83215 


8 


9. 96662 


15 


0.03338 


9. 86554 


7 


20 




8 


81 
82 
83 

84 

85 
86 

87 
88 
89 


9.83223 
9.83232 
9. 83240 

9.83248 
9. 83256 
9. 83264 

9. 83272 
9. 83281 
9. 83289 


9 
8 
8 

8 
8 
8 

9 

8 
8 


9. 96677 
9.96692 
9.96707 

9. 96722 
9. 96738 
9.96753 

9.96768 
9. 96783 
9. 96798 


15 
15 
15 

16 
15 
15 

15 
15 
16 


0.03323 
0. 03308 
0.03293 

0.03278 
0.03262 
0.03247 

0.03232 
0.03217 
0.03202 


9. 86547 
9. 86540 
9.86533 

9.86526 
9. 86518 
9. 86511 

9.86504 
9. 86497 
9. 86490 


7 
7 
7 

8 
7 
7 

7 
7 
7 


19 
18 
17 

16 
15 
14 

13 
12 
11 


1 

2 
3 
4 
5 
6 
7 
8 
9 


0.8 
1.6 
2.4 
3.2 
4.0 
4.8 
5.6 
6.4 
7.2 


90 


9. 83297 


8 


9.96814 


15 


0.03186 


9.86483 


7 


10 






91 
92 
93 

94 
95 
96 

97 
98 
99 


9. 83305 
9. 83313 
9.83321 

9. 83330 
9. 83338 
9. 83346 

9. 83354 
9. 83362 
9. 83370 


8 
8 
9 

8 
8 
8 

8 
8 
8 


A A0OOA 

». 96829 
9. 96844 
9. 96859 

9.96874 
9. 96890 
9.96905 

9.96920 
9. 96935 
9.96950 


15 
15 
15 

16 
15 
15 

15 
15 
16 


A AO 1 T1 

U. 0ol71 
0.03156 
0.03141 

0.03126 
0.03110 
0. 03095 

0.03080 
0. 03065 
0.03050 


9. 86476 
9.86469 
9. 86462 

9. 86455 
9.86448 
9. 86441 

9.86434 
9.86427 
9.86420 


7 
7 
7 

7 
7 
7 

7 
7 
7 


AA 
U9 

08 
07 

06 
05 
04 

03 
02 
01 


1 
2 
3 
4 
5 
6 
7 
8 
9 


7 

0.7 
1.4 
2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


100 


9. 83378 




9.96966 




0.03034 


9.86413 




00 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 




Prop. Pts. 
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43° 




Sin. 


a. 


Tan. 


d. c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


00 


9. 83378 


8 


9.96966 


15 


0.03034 


9.86413 


7 


100 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

1.6 

3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


01 
02 
03 

04 
05 
06 

07 
08 
09 


9. 83386 
9. 83395 
9. 83403 

9. 83411 
9. 83419 
9.83427 

9. 83435 
9. 83443 
9. 83451 


9 

8 
c 

o 

8 
8 
8 

8 
8 
8 


9. 96981 
9.96996 
9.97011 

9. 97026 
9.97042 
9.97057 

9. 97072 
9.97087 
9.97102 


AO 

16 

AO 

16 
15 
16 

15 
15 
16 


0. 03019 
0.03004 
0.02989 

0.02974 
0.02958 
0.02943 

0.02928 
0.02913 
0.02898 


9.86406 
9.86399 
9.86392 

9. 86384 
9. 86377 
9. 86370 

9.86363 
9. 86356 
9. 86349 


7 
7 
8 

7 
7 
7 

7 
7 
7 


99 
98 
97 

96 
95 
94 

93 
92 
91 


10 


9. 83459 


9 


9. 97118 


15 


0.02882 


9. 86342 


7 


90 


1 

2 
3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


11 
12 
13 

14 
15 
16 

17 
18 
19 


9.83468 
9. 83476 
9. 83484 

9. 83492 
9.83500 
9. 83508 

9. 83516 
9.83524 
9.83532 


g 

8 
o 
o 

8 
8 
8 

8 
8 
8 


9. 97133 
9. 97148 
9. 97163 

9. 97178 
9.97193 
9.97209 

9.97224 
9. 97239 
9. 97254 


16 
15 
15 

16 
16 
16 

15 
16 
15 


0.02867 
0.02852 
0.02837 

0.02822 
0.02807 
0.02791 

0.02776 
0.02761 
0. 02746 


9. 86335 
9. 86328 
9. 86321 

9. 86314 
9. 86306 
9. 86299 

9. 86292 
9.86285 
9. 86278 


7 
7 
7 

8 
7 
7 

7 
7 
7 


89 
88 
87 

86 
85 
84 

83 
82 
81 


20 


9.83540 


8 


9. 97269 


16 


0.02731 


9.86271 


7 


80 


1 
2 
3 
4 
5 
6 
7 
8 
9 


9 

0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7.2 
8.1 


21 
22 
23 

24 
25 
26 

27 
28 
29 


9. 83548 
9. 83556 
9. 83565 

9. 83573 
9. 83581 
9.83589 

9. 83597 
9. 83605 
9.83613 


o 
o 

9 
c 
o 

8 
8 
8 

8 
8 
8 


9. 97285 
9. 97300 
9.97315 

9. 97330 
9.97345 
9.97361 

9.97376 
9. 97391 
9.97406 


AO 

16 

IK 

15 
16 
15 

15 
15 
15 


0. 02715 
0.02700 
0.02685 

0.02670 
0.02655 
0.02639 

0.02624 
0.02609 
0. 02594 


9. 86264 
9. 86257 
9.86250 

9.86242 
9. 86235 
9. 86228 

9. 86221 
9. 86214 
9.86207 


7 
7 
8 

7 
7 
7 

7 
7 
7 


79 
78 
77 

76 
75 
74 

73 
72 
71 


30 


9.83621 


8 


9. 97421 


16 


0.02579 


9.86200 


8 


70 


1 
2 
3 
4 
5 
6 
7 
8 
9 


8 

0.8 
1.6 
2.4 
3.2 
4.0 
4.8 
5.6 
6.4 
7.2 


31 
32 
33 

34 
35 
36 

37 
38 
39 


9.83629 
9.83637 
9.83645 

9.83653 
9. 83661 
9. 83669 

9.83677 
9. 83685 
9. 83693 


Q 
O 

8 

Q 

o 

8 
8 
8 

8 
8 

Q 
O 


9.97437 
9. 97452 
9. 97467 

9.97482 
9. 97497 
9. 97512 

9.97528 
9.97543 
9.97558 


15 

10 

15 
15 
16 

15 
15 
io 


0.02563 
0.02648 
0. 02533 

0.02518 
0.02503 
0.02488 

0.02472 
0.02457 
0.02442 


9. 86192 
9.86185 
9. 86178 

9.86171 
9. 86164 
9. 86157 

9. 86150 
9. 86142 
9. 86135 


7 
7 
7 

7 
7 
7 

8 
7 
7 


69 
68 
67 

66 
65 
64 

63 
62 
61 


40 


9. 83701 


8 


9.97573 


15 


0.02427 


9. 86128 


7 


60 


1 
2 
3 
4 
5 
6 
7 
8 
9 


7 

0.7 
1.4 

2.1 
2.8 
3.5 
4.2 
4.9 
5.6 
6.3 


41 
42 
43 

44 
45 
46 


9. 83709 
9. 83717 
9.83725 

9. 83733 
9. 83741 
9. 83749 


Q 
O 

8 
8 

8 
8 

Q 
O 


9.97588 
9.97604 
9.97619 

9.97634 
9.97649 
9.97664 


16 
15 
15 

15 
15 
15 


0. 02412 
0.02396 
0.02381 

0.02366 
0.02351 
0. 02336 


9. 86121 
9. 86114 
9. 86107 

9.86099 
9.86092 
9.86085 


7 
7 
8 

7 
7 
7 


59 
58 
57 

56 
55 
54 


47 

AO. 

49 


9. 83757 
9. 83765 
9. 83773 


8 
8 
8 


9. 97679 
9.97695 
9.97710 


16 
15 
15 


0.02321 
0.02305 
0.02290 


9.86078 
9.86071 
9.86063 


7 
8 
7 


53 
52 
51 


50 


9. 83781 




9.97725 




0. 02275 


9.86056 




50 








Cos. 


d. 


Cot. 


d. c. 


Tan. 


Sin. 


d. 
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43° 










Sin. 


d. 


Tan. 


d.c. 


Cot. 


Cos. 


d. 




Prop. Pts. 


50 


9.83781 


8 


9.97725 


15 


0.02275 


9.86056 


7 


50 






51 
52 
53 


9. 83789 
9. 83797 
9. 83805 


8 
8 
8 


9. 97740 
9. 97755 
9. 97771 


15 
16 
15 


0.02260 
0.02245 
0.02229 


9.86049 
9.86042 
9.86035 


7 
7 
8 


49 
48 
47 




16 


54 
55 
56 

57 
58 
59 


9. 83813 
9.83821 
9. 83829 

9.83837 
9.83845 
9.83853 


8 
8 
8 

8 
8 
8 


9. 97786 
9. 97801 
9. 97816 

9. 97831 
9. 97846 
9. 97862 


15 
15 
15 

15 
16 
15 


0.02214 
0. 02199 
0.02184 

0.02169 
0.02154 
0 02138 


9.86027 
9.86020 
9. 86013 

9.86006 
9. 85999 
9.85991 


7 
7 
7 

7 
8 
7 


46 
45 
44 

43 
42 
41 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 


60 


9.83861 


8 


9. 97877 


15 


0. 02123 


9.85984 


7 


40 


61 

62 
63 


9.83869 
9.83877 
9. 83885 


8 
8 
8 


9. 97892 
9. 97907 
9. 97922 


15 
15 
16 


0.02108 
0.02093 
0.02078 


9. 85977 
9. 85970 
9. 85962 


7 
8 
7 


39 
38 
37 






64 
65 
66 

67 
68 
69 


9. 83893 
9. 83901 
9. 83909 

9. 83917 
9. 83925 
9.83932 


8 
8 
8 

8 
7 
8 


9. 97938 
9. 97953 
9.97968 

9. 97983 
9.97998 
9. 98013 


15 
15 
15 

15 
15 
16 


0.02062 
0.02047 
0.02032 

0.02017 
0.02002 
0.01987 


9. 85955 
9. 85948 
9.85941 

9. 85934 
9.85926 
9.85919 


7 
7 
7 

8 
7 
7 


36 
35 
34 

33 
32 
31 


1 
2 
3 
4 
5 
6 
7 
8 
9 


15 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 


70 


9.83940 


8 


9. 98029 


15 


0.01971 


9. 85912 


7 


30 


71 
72 
73 


9. 83948 
9. 83956 
9.83964 


8 
8 
8 


9. 98044 
9. 98059 
9. 98074 


15 
15 
15 


0. 01956 
0. 01941 
0.01926 


9. 85905 
9. 85897 
9. 85890 


8 

7 
7 


29 
28 
27 


74 
75 
76 


9.83972 
9. 83980 
9. 83988 


8 
8 
8 


9. 98089 
9. 98104 
9. 98120 


15 
16 
15 


0.01911 
0.01896 
0.01880 


9.85883 
9. 85876 
9. 85868 


7 
8 
7 


26 
25 
24 






77 
78 
79 


9. 83996 
9.84004 
9. 84012 


8 
8 
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9.99287 

9. 99303 
9. 99318 
9. 99333 

9. 99348 
9. 99363 
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15 
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8 
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7 
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76 
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7 
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9 
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0. 00258 

0.00243 
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15 

15 
15 
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0. 00121 
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7 
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I. 39498 


59 


42 


2 21 45. 0 


8. 61513 


9.99963 


8. 61550 


1. 38450 


58 


43 


2 25 07. 5 


8. 62533 


9. 99961 


8. 62573 


1. 37427 


57 


44 


2 28 30. 0 


8. 63532 


9. 99959 


8. 63572 


1. 36428 


56 


45 


2 31 52. 5 


8. 64507 


9. 99958 


8. 64550 


1. 35450 


55 


46 


2 35 15. 0 


8. 65461 


9.99956 


8. 65505 


1. 34495 


54 


47 


2 38 37. 5 


8. 66394 


9. 99954 


8. 66441 


1. 33559 


53 


48 


2 42 00. 0 


8. 67308 


9. 99952 


8. 67356 


1.32644 


52 


49 


2 45 22. 5 


8. 68203 


9. 99950 


8. 68253 


1. 31747 


51 


50 


2 48 45. 0 


8. 69080 


9. 99948 


8. 69132 


1. 30868 


50 
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sin 
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tan 
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Mils 


60 


2 48 45.0 


8.69080 


9.99948 


8. 69132 


1.30868 


50 


51 


2 52 07. 5 


8. 69939 


9. 99946 


8.69993 


1.30007 


49 


52 


9 30 0 


8. 70781 


q 09943 


R 70R38 


1. 29162 


48 


53 


2 58 52. 5 


8 *. 71608 


9. 99941 


8. 71667 


1. 28333 


47 


54 


3 02 15.0 


8. 72119 


9.99939 


8. 72480 


1.27520 


46 


55 


3 05 37. 5 


8. 73215 


9. 99937 


8. 73278 


1.26722 


45 


56 


3 09 00.0 


8. 73997 


9. 99934 


8.74063 


1. 25937 


44 


57 


9 19 99 ij 


8 74765 


Q QQQ32 


8. 74833 


1. 25167 


43 


58 


3 15 45.0 


8'. 75519 


9.99930 


8! 75590 


l! 24410 


42 


59 


3 19 07. 5 


8. 76260 


9. 99927 


8. 76334 


1.23666 


41 


60 


3 22 30.0 


8. 76990 


9.99925 


8.77065 


1.22935 


40 


61 


3 25 52. 5 


8. 77707 


9. 99922 


8. 77785 


1.22215 


39 


62 


3 29 15 0 


8. 78412 


g 99Q19 


8 784Q3 


1. 21507 


38 


63 


3 32 37. 5 


8 '. 79106 


9. 99917 


8. 79189 


1.' 20811 


37 


64 


3 36 00.0 


8. 79789 


9. 99914 


8. 79875 


1.20125 


36 


65 


3 39 22. 5 


8. 80462 


9.99912 


8. 80550 


1.19450 


35 


66 


3 42 45. 0 


8. 81124 


9.99909 


8.81215 


1. 18785 


34 


67 


O lO Vti.O 


8. 81776 




O. OIO/U 


1. 18130 


33 


68 


3 49 30.0 


8*. 82419 


9. 99903 


8. 82515 


l! 17485 


32 


69 


3 52 52. 5 


8. 83052 


9.99900 


8. 83150 


1. 16850 


31 


70 


3 56 15.0 


8.83676 


9.99897 


8. 83778 


1. 16222 


30 


71 


3 59 37. 5 


8. 84291 


9. 99894 


8. 84396 


1.15604 


29 


72 


4 03 00 0 


8 848Q7 






1. 14994 


28 


73 


4 06 22. 5 


8. 85495 


9. 99888 


8.85607 


1* 14393 


27 


74 


4 09 45.0 


8.86085 


9. 99885 


8.86200 


1. 13800 


26 


75 


4 13 07. 5 


8.86667 


9 99882 


8. 86785 


1. 13215 


25 


76 


4 16 30.0 


8. 87241 


9.99879 


8. 87362 


1.12638 


24 


77 


4 19 52. 5 


ft 87808 

O. O 4 OUO 


Q QQ876 


O. OlvoZ 


1. 12068 


23 


78 


4 23 15.0 


8. 88367 


9. 99873 


8. 88494 


1. 11506 


22 


79 


4 26 37. 5 


8. 88919 


9.99869 


8. 89050 


1.10950 


21 


80 


4 30 00.0 


8. 89464 


9.99866 


8. 89598 


1.10402 


20 


81 


4 33 22. 5 


8.90003 


9. 99863 


8. 90140 


1.09860 


19 


82 


4 36 45 0 


8 90534 


9 99859 


8 90675 


1. 09325 


18 


83 


4 40 07. 5 


8.91060 


9.99856 


8. 91204 


L 08796 


17 


84 


4 43 30.0 


8. 91579 


9.99852 


8.91727 


1.08273 


16 


85 


4 46 52. 5 


8.92091 


9. 99849 


8. 92243 


1.07757 


15 


86 


4 50 15.0 


8. 92598 


9. 99845 


8.92753 


1.07247 


14 


87 


4 53 37. 5 


fl QQAQQ 
o. vuuvr 






1 . 06742 


13 


88 


4 57 oao 


8. 93594 


9.99838 


8. 93757 


L 06243 


12 


89 


5 00 22.5 


8. 94084 


9. 99834 


8. 94250 


1.05750 


11 


90 


5 03 45.0 


8. 94568 


9.99830 


8.94737 


1.05263 


10 


91 


5 07 07. 5 


8. 95046 


9. 99826 


8. 95220 


1.04780 


09 


92 


5 10 30 0 


8 05520 


Q QQK23 

Urn WO£lO 


O. \fQ\)ut 


1 04303 


08 


93 


5 13 52. 5 


8. 95988 


9.99819 


8. 96169 


1.03831 


07 


94 


5 17 15.0 


8.96451 


9. 99815 


8. 96636 


1. 03364 


06 


95 


5 20 37. 5 


8.96909 


9.99811 


8. 97099 


1.02901 


05 


96 


5 24 00.0 


8.97363 


9.99807 


8. 97556 


1.02444 


04 


97 


5 27 22. 5 


8. 97812 


9.99803 


8.98009 


1.01991 


03 


98 


5 30 45.0 


8. 98256 


9. 99799 


8. 98457 


1.01543 


02 


99 


5 34 07. 5 


8. 98695 


9. 99795 


8. 98901 


1.01099 


01 


100 


5 37 30.0 


8. 99130 


9. 99790 


8. 99340 


1.00660 


00 
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O t ft 


sin 


cos 


tan 


cot 


Mils 


00 


5 37 30. 0 


8.99130 


9.99790 


8. 99340 


1.00660 


100 


01 


5 40 52. 5 


8.99561 


9. 99786 


8. 99775 


1. 00225 


99 


no 


5 44 15. 0 


G AAAQ7 

o. vyy©/ 


A AA7QO 

y. yy/oj 


A AAOAA 

y. 002UO 


A AATA>< 

0. 99794 


98 


03 


5 47 37. 5 


9.00410 


9. 99778 


9. 00632 


0. 99368 


97 


04 


5 51 00. 0 


9.00828 


9. 99773 


9. 01055 


0.98945 


96 


05 


5 54 22. 5 


9. 01242 


9. 99769 


9. 01473 


0. 98527 


95 


06 


5 57 45. 0 


9. 01652 


9. 99764 


9.01888 


0. 98112 


94 


07 


6 01 07. 5 


9. 02058 


9. 99760 


9. 02299 


0. 97701 


93 


08 


6 04 30. 0 


9. 02461 


9. 99755 


9. 02706 


0. 97294 


92 


09 


6 07 52. 5 


9.02860 


9. 99751 


9. 03109 


0. 96891 


91 


10 


6 11 15.0 


9.03255 


9. 99746 


9. 03509 


0. 96491 


90 


11 


6 14 37. 5 


9. 03646 


9. 99742 


9. 03905 


0. 96095 


89 


io 
\i 


A 1 Q AA A 

o lo 00. 0 


A (\Af\QA 

W. 04034 


A AA^O^ 

y. yy/o/ 


A AvIOAT 

y. 04iy7 


A AKTAO 

0. y570o 


88 


13 


6 21 22. 5 


9. 04419 


9. 99732 


9. 04687 


0. 95313 


87 


14 


6 24 45. 0 


9.04800 


9. 99727 


9. 05072 


0. 94928 


86 


15 


6 28 07. 5 


9. 05177 


9. 99723 


9. 05455 


0. 94545 


85 


16 


6 31 30. 0 


9.05552 


9. 99718 


9. 05834 


0.94166 


84 


17 


6 34 52. 5 


9. 05923 


9. 99713 


9. 062] 0 


0. 93790 


83 


18 


6 38 15. 0 


9. 06291 


9. 99708 


9.06583 


0. 93417 ■ 


82 


19 


6 41 37.5 


9.06656 


9. 99703 


9. 06953 


0. 93047 


81 


20 


6 45 00. 0 


9. 07018 


9. 99698 


9. 07320 


0. 92680 


80 


21 


6 48 22. 5 


9. 07376 


9. 99693 


9. 07683 


0.92317 


79 


oo 
£1 


6 51 45. 0 


A ATTOO 
V. U7 iS& 


y. yyooo 


A f\Qf\A A 

y. UoU44 


A A1AC£ 

u. yiy5o 




23 


6 55 07. 5 


9.08085 


9.99683 


9. 08402 


0. 91598 


77 


24 


6 58 30. 0 


9. 08435 


9. 99677 


9. 08757 


0.91243 


76 


25 


7 01 52. 5 


9. 08782 


9. 99672 


9. 09109 


0.90891 


75 


26 


7 05 15. 0 


9. 09126 


9. 99667 


9. 09459 


0. 90541 


74 


27 


7 08 37. 5 


9. 09468 


9. 99662 


9. 09806 


0. 90194 


73 


28 


7 12 00.0 


9.09807 


9. 99656 


9. 10150 


0. 89850 


72 


29 


7 15 22.5 


9. 10143 


9. 99651 


9. 10492 


0. 89508 


71 


30 


7 18 45. 0 


9. 10476 


9. 99645 


9. 10831 


0. 89169 


70 


31 


7 22 07. 5 . 


9. 10807 


9. 99640 


9. H168 


0. 88832 


69 




1 OK OA A 

7 25 .50. 0 


9. 11136 


A AAfiQyl 

y. yyoi>4 


9. H50l 


A QQ/IAA 

o. 8o4yy 


68 


33 


7 28 52. 5 


9. 11462 


9.99629 


9. H833 


0. 88167 


67 


34 


7 32 15. 0 


9. 11785 


9. 99623 


9. 12162 


0. 87838 


66 


35 


7 35 37. 5 


9. 12106 


9. 99617 


9. 12489 


0. 87511 


65 


36 


7 39 00. 0 


9. 12425 


9. 99612 


9. 12813 


0. 87187 


64 


37 


7 42 22. 5 


9. 12741 


A AACAA 

y. yyoOo 


9. 13135 


0. 86865 


63 


38 1 


7 45 45. 0 


9. 13055 


9. 99600 


9. 13455 


0. 86545 


62 


39 


7 49 07. 5 


9. 13367 


9. 99594 


9. 13772 


0.86228 


61 


40 


7 52 30. 0 


9. 13676 


9. 99588 


9. 14087 


0. 85913 


60 


41 


7 55 52. 5 


9. 13983 


9. 99583 


9. 14401 


0. 85599 


59 


42 


7 59 15. 0 


9. 14288 


y. yo577 


9. 14711 


0. 85289 


58 


43 


8 02 37. 5 


9. 14591 


9. 99571 


9. 15020 


0. 84980 


57 


44 


8 06 00.0 


9. 14891 


9. 99565 


9. 15327 


0. 84673 


56 


45 


8 09 22. 5 


9. 15190 


9. 99558 


9. 15632 


0. 84368 


55 


46 


8 12 45.0 


9. 15486 


9. 99552 


9. 15934 


0.84066 


54 


47 


8 16 07. 5 


9. 15781 


9. 99546 


9. 16235 


0. 83765 


53 


48 


8 19 30. 0 


9. 16073 


9. 99540 


9. 16533 


0. 83467 


52 


49 


8 22 52. 5 


9. 16364 


9. 99534 


9. 16830 


0. 83170 


51 


50 


8 26 15. 0 


9. 16652 


9. 99527 


9. 17125 


0. 82875 


50 
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tan 
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Mils 


50 


ft OA 15 0 


9. 16652 


9.99527 


9. 17125 


0 82875 


50 


51 


8 29 37.5 


.. - 
9. 16938 


9.99521 


_ 

9. 17417 


0.82583 


49 


52 


8 33 00. 0 


9. 17223 


9. 99515 


9. 17708 


0.82292 


48 


53 


O Oil ml ml* O 


9. 17506 


9 99508 

Urn »(WUO 


9. 17997 


0. 82003 


47 


54 


8 39 45 0 


9] 17786 


9 99502 

€/• £7t7vvA 


9. 18285 


0. 81715 


46 


55 


ft 43 07 15 


9. 18065 


9 99495 


9' I8570 


0. 81430 


45 


56 


8 46 30. 0 


9. 18343 


9. 99489 


9. 18854 


0.81146 


44 


57 


8 49 52. 5 


9. 18618 


9. 99482 


9. 19136 


0.80864 


43 ' 


58 




9. 18891 


9. 99475 


9. 19416 


0. 80584 


42 


59 




9. 10163 


9 99469 


9 19695 


0. 80305 


41 


60 


9 00 00 0 


9. 19433 


9.99462 


9. 19971 


9. 80029 


40 


61 


9 03 22. 5 


9. 19702 


9. 99455 


9.20246 


0.79754 


39 


62 


9 06 45. 0 


9. 19968 


9. 99448 


9.20520 


0.79480 


38 


53 


9 10 07 5 


0. 20233 


9. 99442 


9. 20792 


0. 79206 


37 


64 


9 13 30 0 


9. 20497 


9. 99435 


9' 21062 


0. 78938 


36 


65 


9 16 52.5 


9 20758 


9. 99428 


9! 21331 


0! 78669 


35 


66 


9 20 15.0 


9. 21018 


9. 99421 


9. 21598 


0.78402 


34 


67 


9 23 37. 5 


9. 21277 


9. 99414 


9. 21863 


0. 78137 


33 


68 


9 27 00 0 


9. 21534 


9. 99407 


9. 22127 


0. 77873 


32 


60 


9 30 22. 5 


9! 21789 


9 99399 


9* 22390 


0* 77610 


31 


70 


g 33 45 0 


9. 22043 


9 99392 


9. 22651 


0* 77349 


30 


71 


9 37 07. 5 


9. 2229.') 


9.99385 


9.22910 


0. 77090 


29 


72 


9 40 30.0 


9.22546 


9. 99378 


9. 23168 


0.76832 


28 


i 73 


9 43 52 5 


9. 22796 


9. 99371 


9. 23425 


0. 76575 


27 


74 


9 47 15.0 


9. 23043 


9 99363 


9. 23680 


0. 76320 


26 


75 


9 50 37 


9. 23290 


9 99356 


9. 23934 


0! 76066 


25 


76 


9 54 00.0 


9.23535 


9.99348 


9.24186 


0. 75814 


24 


77 


9 57 22. 5 


9. 23779 


9.99341 


9. 21438 


0. 75562 


23 


78 


10 00 45.0 


9. 24021 


9. 99333 


9. 24687 


0. 75313 


22 


79 


10 04 07 5 


9. 24262 


9 99326 


9' 24936 


0 75064 


21 


80 


10 07 30 0 


9. 24501 


9. 99318 


9' 25183 


0. 74817 


20 


81 


10 10 52.5 


9 24739 


9.99311 


9. 25428 


0. 74572 


19 


82 


10 14 15. 0 


9. 24976 


9. 99303 


9. 25673 


0. 74327 


18 


83 


10 17 37 5 

XV A i III 1 u 


9. 25211 


9.99295 


9. 2*916 


0. 74084 


17 


84 


10 21 00.0 


9. 25445 


9. 99288 


9. 26158 


0. 73842 


16 


85 


10 24 22 5 


9. 25678 


9 99280 


9! 26398 


0! 73602 


15 


86 


10 27 45.0 


9. 25910 


9.99272 


9. 26638 


0.73362 


14 


87 


10 31 07.5 


9. 26140 


9.99264 


9. 26876 


0. 73124 


13 


88 


10 34 30 0 

1AJ M*. *J\J. \J 


9. 26369 


9 99256 


9. 27113 


0. 72887 


12 


89 


10 37 52. 5 


9! 26597 


9.99248 


9 27349 


0. 72651 


11 


90 


10 41 15 0 


9' 26823 


9. 99240 


9. 27583 


0. 72417 


10 


91 


10 44 37. 5 


9.27049 


9.99232 


9. 27817 


0. 72183 


09 


92 


10 4ft on 0 

XI/ TtO \JKJ. \J 


ft 27273 

V. sit tit O 


Q QQOO4 


9. 28049 


0. 71951 


Oft 
vo 


93 


10 51 22.5 


9. 27496 


9. 99216 


o! 28280 


0. 71720 


07 


! 94 


10 54 45.0 


9. 27717 


9. 99207 


9. 28510 


0. 71490 


06 


95 


10 58 07. 5 


9. 27938 


9. 99199 


9. 28739 


0. 71261 


05 


96 


11 01 30.0 


9. 28157 


9. 99191 


9.28966 


0. 71034 


04 


97 


11 04 52. 5 


9. 28376 


9. 99183 


9. 29193 


0. 70807 


03 


98 


11 08 15.0 


9.28593 


9.99174 


9. 29418 


0.70582 


02 


99 


11 11 37. 5 


9.28809 


9.99166 


9. 29643 


0. 70357 


01 


100 


11 15 00.0 


9.29024 


9. 99157 


9.29866 


0. 70134 


00 
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o / n 


sin 


COS 


tan 


uut 


Mils 


00 


11 15 00.0 


9. 29024 


9. 99157 


9.29866 


0. 70134 


100 


01 


11 18 22.5 


9. 29237 


9. 99149 




9.30088 


0. 69912 


99 


02 


11 21 45.0 


9. 29450 


9 99140 


9. 30310 


0 69690 


98 


03 


11 25 07^5 


9.29662 


9.99132 


9i 30530 


0. 69470 


97 


04 


11 28 30.0 


9. 29872 


9.99123 


9. 30749 


0. 69251 


96 


05 


11 31 52.5 


9.30082 


9.99114 


9.30967 


0.69033 


95 


06 


11 35 15.0 


9. 30290 


9. 99106 


9. 31185 


0. 68815 


94 


07 


11 38 37 5 




0 00007 


9. 31401 




93 


08 


11 42 00.0 


9. 30704 


9.99088 


9! 31616 


0. 68384 


92 


09 


11 45 22.5 


9. 30909 


9. 99079 


9. 31830 


0. 68170 


91 


10 


11 48 45.0 


9. 31114 


9. 99070 


9. 32043 


0. 67957 


90 


11 


11 52 07.5 


9. 31317 


9. 99061 


9. 32256 


0. 67744 


89 


12 


11 55 30 0 


9. 31520 


9 90052 


9. 32467 


0 67533 


88 


13 


11 58 52.5 


9*. 31721 


9.99043 


9.32678 


0.67322 


87 


14 


12 02 15.0 


9. 31921 


9.99034 


9. 32887 


0. 67113 


86 


15 


12 05 37. 5 


9.32121 


9. 99025 


9.33096 


0. 66904 


85 


16 


12 09 00. 0 


9.32319 


9. 99016 


9. 33303 


0. 66697 


84 


17 


12 12 22 *> 


9. 32517 


0 00007 


0 TIM ft 


0 fift40ft 


83 


18 


12 15 45.0 


9*. 32714 


9. 98998 


9. 33716 


0. 66284 


82 


19 


12 19 07. 5 


9. 32909 


9. 98988 


9. 33921 


0. 66079 


81 


20 


12 22 30.0 


9. 33104 


9. 98979 


9.34125 


0.65875 


80 


21 


12 25 52.5 


9. 33298 


9. 98970 


9. 34328 


0. 65672 


79 


22 


12 29 15 0 


9 33491 


q 98960 


9 34531 


0 65469 


78 


23 


12 32 37. 5 


9. 33683 


9.98951 


9. 34732 


0. 65268 


77 


24 


12 36 00.0 


9. 33874 


9. 98941 


9. 34933 


0. 65067 


76 


25 


12 39 22. 5 


9. 34064 


9. 98932 


9. 35133 


0. 64867 


75 


26 


12 42 45. 0 


9. 34254 


9. 98922 


9. 35332 


0.64668 


74 


27 


12 4fi 07 5 


9. 34442 


0 0ft012 


0 35fi3ft 


0. 64470 


73 


28 


12 49 30.0 


9^34630 


9.98903 


9. 35727 


0! 64273 


72 


29 


12 52 52.5 


9. 34817 


9. 98893 
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26 


23 57 45. 0 


9. 60867 


9.96086 


9. 64781 


0. 35219 
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73 


ZiS 


oa f\A on n 
Z4 U4 oU. U 


Q A1AKO 

y. oiuoy 


A AAA/4 Q 

y. you4o 


9. 65011 


A O A AOA 

u. o4ysy 


72 


on 
Zu 


OA n7 KO K 

*4 U / OZ. 0 


9. 61154 


A AAAOA 

y. youzy 


9. 65125 


A OjIOTE 

0. 34875 


71 


•an 
oU 


24 11 15. 0 


A ci OA Q 

y. oiz4y 


A AAAAA 

y. youuy 


H AKO/IA 

y. 0024U 


A O/ITAA 

U. 3470U 


70 


31 
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9. 61344 
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69 


32 
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9. 95971 


9. 65467 
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68 
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66 
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Z\ Zi ZZ. 0 


n A1 K99 
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65 


36 


24 31 30. 0 


9. 61814 


9. 95894 


9. 65921 


0. 34079 


64 


37 


24 34 52. 5 


9. 61908 


9. 95874 


9. 66033 


0. 33967 


63 
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oo 
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9. 62001 
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9. 95835 
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9. 95815 


9. 66371 
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0. 33629 


60 


41 


24 48 22. 5 


9. 62278 


9. 95796 


9. 66483 


0.33517 


59 


42 


24 51 45.0 


9. 62371 


9. 95776 


9. 66595 


0. 33405 


58 


43 


24 55 07. 5 


9. 62463 


9. 95756 


9. 66706 


0. 33294 


57 


44 


24 58 30. 0 


9. 62554 


9. 95736 


9 66818 


0. 33182 


56 


45 


25 01 52. 5 


9.62646 


9. 95716 


9.66929 


0. 33071 


55 


46 


25 05 15.0 


9.62737 


9. 95697 


9. 67040 


0. 32960 


54 


47 


25 08 37. 5 


9.62828 


9. 95677 


9. 67151 


0. 32849 


53 


48 


25 12 00. 0 


9. 62918 


9. 95657 


9. 67262 


0. 32738 


52 


49 


25 15 22. 5 


9. 63009 


9. 95636 


9. 67372 


0.32628 


51 


50 


25 18 45. 0 


9. 63099 


9. 95616 


9. 67483 


0. 32517 
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50 


25 18 45.0 


9.63099 


9.95616 


9. 67483 


0. 32517 


50 


01 
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52 


26 25 30. 0 


9. C3279 


9. 95576 


9. 67703 


0. 32297 


48 


53 


25 28 52. 5 


9. 63369 


9. 95556 


9. 67813 


0. 32187 


47 


54 


25 32 15. 0 


9. 63458 
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9. 67923 
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46 


55 


25 36 37. 5 
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00 
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57 


25 42 22. 5 
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43 


58 
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9. 63814 
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42 


59 
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9. 63901 
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63 
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64 
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9. 64339 
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9. 75617 


0.24383 
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9.70458 
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9.70531 
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0.23007 
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43 
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9.70603 


9. 93512 


9. 77091 


0.22909 


57 


44 


30 36 00.0 


9. 70675 


9.93487 


9. 77188 


0.22812 
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46 


30 39 22. 5 


9. 70747 


9.93462 


9.77285 


0.22715 
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46 
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9. 70819 


9. 93437 


9. 77382 


0. 22618 


64 


47 
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9. 70891 


9.93411 


9. 77479 


0.22521 
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9.93386 


9.77576 


0.22424 
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9.93361 
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9.93335 


9. 77770 
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50 


30 56 15. 0 


9. 71105 


9.93335 


9.77770 


0.22230 


50 


51 


30 59 37. 5 


9. 71176 


9.93309 


9. 77867 


0. 22133 


49 


52 


01 AO AA A 

31 03 00. 0 


9. 71247 
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0. 22037 


48 


53 


31 06 22. 5 


9. 71318 


9. 93258 


9. 78060 


0. 21940 


47 


54 


31 09 45. 0 


9. 71388 


9. 93232 


9. 78156 


0. 21844 


46 


55 


31 13 07. 5 


9. 71459 


9. 93206 


9. 78252 


0. 21748 


45 


56 


31 16 30. 0 


9. 71529 


9. 93181 


9.78348 


0. 21652 


44 


57 


31 19 52. 5 


9. 71599 


9. 93155 


9. 78444 


0. 21556 


43 


58 


31 23 15.0 


9. 71669 


9. 93129 


9. 78540 


0. 21460 


42 


59 


31 26 37. 5 


9. 71739 


9. 93103 


9. 78636 


0. 21364 


41 


60 


31 30 00. 0 


9. 71809 


9.93077 


9. 78732 


b. 21268 


40 


61 


31 33 22. 5 


9. 71878 


9.93050 


9.78828 


0. 21172 


39 


62 
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31 36 45. 0 


9. 71947 


V. VoU^4 


ft *7QftOO 


0. 21077 


38 


63 


31 40 07. 5 


9. 72017 


9. 92998 


9. 79019 


0. 20981 


37 


64 


31 43 30. 0 


9. 72086 


9. 92972 


9. 79114 


0.20886 


36 


65 


31 46 52. 5 


9.72154 


9. 92945 


9.79209 


0. 20791 


35 


66 


31 50 15. 0 


9. 72223 


9. 92919 


9.79304 


0.20696 


34 


67 


31 53 37.5 


9. 72292 


A AOOAA 

9. 92892 


A TA iAA 

9. 79400 


0. 20600 


33 


68 


31 57 00. 0 


9. 72360 


9. 92866 


9. 79495 


0.20505 


32 


69 


32 00 22. 5 


9. 72429 


9.92839 


9. 79589 


0. 20411 


31 


70 


32 03 45. 0 


9. 72497 


9.92812 


9.79684 


0.20316 


30 


71 


32 07 07. 5 


9. 72565 


9.92786 


9. 79779 


0. 20221 


29 


72 


32 10 30.0 


9. 72633 


A A<V7EA 

9. 92759 


9. 79874 


a oa i no 

0. 20126 


28 


73 


32 13 52. 5 


9. 72700 


9.92732 


9.79968 


0. 20032 


27 


74 


32 17 15. 0 


9. 72768 


9. 92705 


9.80063 


0. 19937 


26 


75 


32 20 37. 5 


9. 72835 


9. 92678 


9. 80157 


0. 19843 


25 


76 


32 24 00. 0 


9. 72902 


9. 92651 


9.80251 


0. 19749 


24 


77 


32 27 22. 5 


9. 72970 


9. 92624 


A O AO A C 

9. 80346 


0. 19654 


23 


78 


32 30 45. 0 


9. 73037 


9.92597 


9.80440 


0. 19560 


22 


79 


32 34 07. 5 


9. 73103 


9.92570 


9.80534 


0. 19466 


21 


80 


32 37 30. 0 


9. 73170 


9. 92542 


9. 80628 


0. 19372 


20 


81 


32 40 52. 5 


9. 73237 


9.92515 


9. 80721 


0. 19279 


19 


82 
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18 


83 
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84 
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16 


85 
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9.73501 
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15 


86 


32 57 45. 0 
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14 


87 
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9. 81283 
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13 


88 
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89 
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9. 81469 


0. 18531 


11 


90 
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9. 73829 
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9. 81562 
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10 


91 
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9. 73894 
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9. 81655 


0. 18345 


09 


92 


33 18 00.0 


9. 73959 
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9. 81748 
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08 


93 
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9. 74024 
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9. 81841 


0. 18159 


07 


94 


33 24 45. 0 


9. 74089 
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9. 81934 
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06 


95 


33 28 07. 5 
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9. 92126 


9. 82027 


0. 17973 


05 


96 


33 31 30. 0 


9. 74218 


9. 92098 


9. 82119 


0. 17881 


04 


97 


33 34 52. 5 


9. 74282 


9.92070 


9. 82212 


0. 17788 


03 


98 


33 38 15. 0 


9. 74346 


9. 92041 


9. 82305 


0. 17695 


02 


99 


33 41 37. 5 


9. 74410 


9. 92013 


9. 82397 


0. 17603 


01 


100 


33 45 00. 0 


9. 74474 


9. 91985 


9. 82489 


0. 17511 
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Ul 
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99 


02 


33 51 45.0 


9.74601 


9.91928 


9.82674 


0. 17326 


98 


03 


33 55 07. 5 


9.74665 


9.91899 


9.82766 
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97 


Ai 
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UO 
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9. 91841 
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9. 82950 
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AR IRA 
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A TAQKA 
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A AIOIO 

9. 91810 


A OOA40 

9. 80U42 
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0. 16958 


94 


07 


34 08 37. 5 


9. 74917 


9.91784 


9.83134 


0. 16866 


93 


08 


34 12 00.0 


9. 74980 


9.91755 


9.83225 
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92 


AQ 
UW 
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A TRA4Q 
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91 
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iu 
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y. 701U0 
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90 
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ii 
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ft t fltAft 
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89 


12 


34 25 30. 0 


9. 75230 


9. 91638 


9. 83592 


0. 16408 


88 


13 


34 28 52. 5 


9. 75292 


9.91609 


9.83683 
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87 


14. 
14 
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86 
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io 


OA OR Q«7 R 
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y. 70410 
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9. 83866 
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85 
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ID 
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y. 70478 


9. 91521 


ft DOftrT 

9. 83957 
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0. 16043 


84 


17 


34 42 22. 5 


9. 75539 


9. 91492 


9.84048 
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83 


18 


34 45 45. 0 


9. 75501 


9.91462 
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82 


1Q 
IV 
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81 


on 

ZU 


QA RO QA A 
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9. 91403 
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9. 84321 
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80 


91 


QA RR RO R 
04 00 OZ. O 


A 7R7CR 
y. 70780 


ft ftlOTO 

9. 91373 


9. 84412 


0. 15588 


79 


22 


34 59 15.0 


9. 75846 


9. 91343 


9 84503 


0. 15497 


78 


23 


35 02 37. 5 


9. 75096 


9. 91313 


9. 84593 
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77 


Z4 
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9. 91283 
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0. 15316 


76 


ZO 


OK AQ 99 R 
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A 7AAOC 

y. /ouz8 
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9. 91253 
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75 


9A 


QR 19 AR A 
OO 1Z 40. U 


A 7AAQQ 

y. /0U88 


9. 91223 


ft oioar 

9. 84865 


0. 15135 


74 


27 


35 16 07. 5 


9. 76149 


9. 91193 


9.84956 


0.15044 


73 


28 

90 


35 19 30. 0 


9.76209 


9. 91163 


9. 85046 


0. 14954 


72 
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y. 7ozoy 


ft A1 1 OO 
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0. 14861 


71 


on 
ou 
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y. /oozy 


9. 91102 
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0. 14773 


70 


Q.1 

Ol 


QR OQ Q7 R. 
OO £o Ol. O 


A 7AQQA 

y. /oo8y 


A AI ft*70 

9. 9107z 


ft OCOIT 

9. 85317 


ft 1 A COO 

0. 14683 


69 


32 


35 33 00. 0 


9.76448 


9. 91042 


9.85407 


0. 14593 


68 


33 


35 36 22. 5 


9.76508 


9. 91011 


9.85497 


0. 14503 


67 


04 


OR QQ AtL ft 

OO 6a 40. U 


A 7ARAQ 
y. 700O8 


9. 90980 


r\ o C COT 

9. 85587 


0. 14413 


66 


oo 


QR AQ A* 7 R 
OO 40 Ul . 0 


A 7AA«y7 

y. 70OZ7 


9. 90950 


9.856/7 


0. 14323 


65 


QA 
OO 


QR AA QA A 
OO 40 OU. U 


A 7AAQA 

y. 70O80 


9. 90919 


9. 85767 


0. 14233 


64 


37 


35 49 52. 5 


9. 76745 


9.90888 


9.85S57 


0. 14143 


63 


38 


35 53 15. 0 


9.76804 


9.90858 


9. 85947 


0. 14053 


62 


QQ 


QR RA Q7 R 
00 00 Ol. 0 


A 7AQAQ 
y. 708OO 


ft ftftO<V? 

9. 90827 


ft OOftOT 

9. 86037 
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61 


4U 


QA AA AA A 
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A "7AAOO 
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9. 90796 
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60 
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41 


QA AQ 99 R 
OO UO ZZ. 0 


A TAAQA 

y. 7oysu 
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9. 90765 


t~\ AAA1 A 
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0. 13784 


59 


42 


36 06 45. 0 


9. 77039 
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58 


AO 

4o 
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OO 1U UO. 0 
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9. 77097 


9. 90703 


9. 86395 
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57 


44 


36 13 30. 0 


9. 77156 


9.90671 


9.86484 


0. 13516 


56 


45 


36 16 52. 5 


9. 77214 


9.90640 


' 9.86574 


0. 13426 


55 


46 


36 20 15. 0 


9. 77272 


9.90609 


9.86663 


0. 13337 


54 


47 


36 23 37. 5 


9. 77330 


9. 90577 


9.86752 


0. 13248 


53 


48 


36 27 00.0 


9.77387 


9.90546 


9.86842 


0. 13158 


52 


49 


36 30 22. 5 


9. 77445 


9.90514 


9. 86931 


0.13069 


51 


50 


36 33 45.0 


9. 77503 


9.90483 


9.87020 
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O OAAQO 
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RA 

00 


51 
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49 


52 


36 40 30.0 
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48 


53 
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A TTATR 
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A OAOQQ 
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40 


56 
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44 


57 
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58 
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37 00 45. 0 


A TTARA 

y. 77yoy 


A AAOOO 

y. yozzo 


A QTTOI 

y. 07731 


A 1 OOAA 

o. i**oy 


AO 

4* 


Cfk 

OW 


07 AO AT R 

37 09 07. 0 


A TQA1 R 

y. 7o0io 


A AA1AA 

y. yoivo 


A QTQOA 

y. 070*0 


A 1 Ol QA 
0. 1*100 


At 
41 


AA 


OT AT OA A 

37 07 90. 0 


A TOATO 

V. 7807* 


A AA1AO 

y. yoi09 


A QTAAQ 

9. 07V08 


A 1 OAAO 

o. i*oy* 
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61 
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62 
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AO 

63 
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66 
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34 


67 
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72 
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75 


26 


40 50 15.0 


9.81552 


9.87885 


9. 93667 


0.06333 


74 


27 


40 53 37.5 


9. 81601 


9. 87848 


9. 93754 


0. 06246 


73 


28 


40 57 00.0 


9. 81651 


9. 87811 


9.93840 


0. 06160 


72 


29 


41 00 22.5 


9. 81700 


9. 87774 


9. 93926 


0. 06074 


71 


30 


41 03 45.0 


9. 81749 


9. 87737 


9. 94012 


0. 05988 


70 


31 


41 07 07. 5 


9. 81798 


9. 87700 


9. 94098 


0. 05902 


69 


32 


41 10 30.0 


9. 81846 


9. 87662 


9. 94184 


0. 05816 


68 


33 


41 13 52. 5 


9. 81895 


9. 87625 


9. 94270 


0. 05730 


67 


34 


41 17 15.0 


9. 81944 


9. 87588 


9. 94356 


0. 05644 


66 


35 


41 20 37. 5 


9. 81992 


9. 87550 


9.94442 


0. 05558 


65 


36 


41 24 00.0 


9.82041 


9.87513 


9. 94528 


0.05472 


64 


37 


41 27 22.5 


9. 82089 


9. 87475 


9. 94614 


0. 05386 


63 


38 


41 30 45.0 


9. 82137 


9. 87437 


9. 94700 


0. 05300 


62 


39 


41 34 07.5 


9. 82185 


9. 87399 


9. 94786 


0. 05214 


61 


40 


41 37 30.0 


9. 82233 


9. 87362 


9. 94872 


o! 05128 


60 


41 


41 40 52. 5 


9. 82281 


9.87324 


9. 94957 


0. 05043 


59 


42 


41 44 15.0 


9. 82329 


9 87286 


g Q5043 




58 


43 


41 47 37. 5 


9. 82377 


9.87248 


9. 95129 


0. 04871 


57 


44 


41 51 00.0 


9. 82424 


9. 87209 


9. 95215 


0. 04785 


56 


45 


41 54 22. 5 


9. 82472 


9. 87171 


9. 95301 


0. 04699 


55 


46 


41 57 45.0 


9.82520 


9. 87133 


9.95387 


0. 04613 


54 


47 


42 01 07. 5 


9.82567 


9.87095 


9. 95472 


0. 04528 


53 


48 


42 04 30.0 


9.82614 


9.87056 


9. 95558 


0.04442 


52 


49 


42 07 52. 5 


9. 82661 


9. 87018 


9.95644 


0. 04356 


51 


50 


42 11 15.0 


9.82708 


9. 86979 


9. 95729 


0.04271 


50 


Mils 


o t rt 


cos 


sin 


cot 
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8— 



Digitized by GOGglC 



380 



Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 

Table LIII. — Common logarithms of functions of angles in mils — Continued 



7- 


o / // 


sin 


cos 


tan 


cot 


Mils 


50 


42 11 15.0 


9. 82708 


ft oon>m 

9. 86979 


ft Af >fO/\ 

9. 95729 


0. 04271 


50 


51 


42 14 37. 5 


9.82755 


9.86940 


9. 95815 


0. 04185 


49 


52 


42 18 00. 0 


9.82802 


9.86902 


9. 95901 


0.04099 


48 


53 


42 21 22. 5 


ft O/Wi A ft 

9. 82849 


9.86863 


9.95986 


0. 040 14 


47 


54 


42 24 45.0 


9.82896 


9.86824 


9.96072 


0.03928 


46 


55 


42 28 07. 5 


9.82942 


9. 86785 


9. 96158 


0.03842 


45 


56 


42 31 30. 0 


9. 82989 


9. 86746 


9. 96242 


0. 03757 


44 


57 


42 34 52. 5 


9.83035 


9. 86707 


9.96329 


0.03671 


43 


58 


42 38 15.0 


9.83082 


9. 86667 


9.96414 


0.03586 


42 


59 


42 41 37. 5 


9. 83128 


9. 86628 


9.96500 


0.03500 


41 


60 


42 45 00. 0 


9. 83174 


9.86589 


9.96586 


0.03414 


40 


61 


42 48 22. 5 


9. 83220 


9.86549 


9.96671 


0.03329 


39 


62 


42 51 45. 0 


9. 83266 


9. 86510 


9. 96757 


0. 03243 


38 


63 


42 55 07. 5 


ft 0001A 

9. 83312 


ft Ogy J »9ft 

9. 86470 


9.96842 


0. 03158 


37 


64 


J ft CO Oft ft 

42 58 30. 0 


ft OOO FA 

9.83358 


9. 86430 


9.96928 


0.03072 


36 


65 


43 01 52. 5 


ft OO J ft J 

9. 83404 


ft OAOA1 

9. 86391 


9. 97013 


0.02987 


35 


66 


43 05 15. 0 


9. 83449 


9. 86351 


9. 97099 


0.02901 


34 


67 


43 08 37. 5 


9. 83495 


9.863H 


9. 97184 


0.02816 


33 


68 


A O 1 r\ ft/\ ft 

43 12 00.0 


9. 83540 


9. 86271 


9.97269 


0.02731 


32 


69 


43 15 22. 5 


9. 83586 


9, 86231 


9.97355 


0.02645 


31 


70 


43 18 45.0 


9. 83631 


9. 86191 


9. 97440 


0.02560 


30 


71 


43 22 07. 5 


9.83676 


9. 86150 


9.97526 


0. 02474 


29 


72 


43 25 30. 0 


9. 83721 


9.86H0 


9.976H 


0. 02389 


28 


73 


jo <v) err* e 

43 28 52. 5 


9.83766 


9.86070 


9. 97697 


0.02303 


27 


74 


44 on i r r\ 

43 32 15.0 


ft AOO 1 1 

9. 838H 


9. 86029 


9. 97782 


0.02218 


26 


75 


jo oer ot er 

43 35 37. 5 


9. 83856 


9. 85989 


9. 97867 


0.02133 


25 


76 


43 39 00. 0 


9.83901 


9. 85948 


9. 97953 


0.02047 


24 


77 


43 42 22. 5 


9.83945 


9. 85907 


9.98038 


0. 01962 


23 


78 


43 45 45. 0 


9. 83990 


9.85867 


9. 98123 


0. 01877 


22 


79 


jo j ft t\*j r 

43 49 07. 5 


9. 84034 


9. 85826 


9.98209 


0. 01791 


21 


80 


JO CA Oft ft 

43 52 30. 0 


ft a a ft*vft 

9. 84079 


9. 85785 


9.98294 


0. 01706 


20 


81 


43 55 52. 5 


9. 84123 


9. 85744 


9. 98379 


0. 01621 


19 


82 


43 59 15. 0 


9. 84167 


9. 85703 


9.98465 


0. 01535 


18 


83 


A J ftft OT c 

44 02 37. 5 


9. 842H 


9. 85649 


9.98550 


0. 01450 


17 


84 


J J ft/* ftft ft 

44 06 00. 0 


9. 84255 


9. 85620 


9.98635 


0. 01365 


16 


85 


44 09 22. 5 


ft ft J rtftft 

9. 84299 


9.85579 


9. 98721 


0. 01279 


15 


86 


44 12 45. 0 


9.84343 


9. 85537 


9.98806 


0. 01194 


14 


87 


44 16 07. 5 


9. 84387 


9. 85496 


9.98891 


0. 01109 


13 


88 


J J 1 ft o/\ ft 

44 19 30.0 


9. 84431 


9. 85454 


9. 98977 


0.01023 


12 


89 


44 22 52. 5 


9. 84474 


9. 85412 


9.99062 


0.00938 


11 


90 


44 26 15.0 


9. 84518 


9. 85371 


9. 99147 


0.00853 


10 


91 


44 29 37. 5 


9. 84561 


9.85329 


9.99232 


0.00768 


09 


92 


44 33 00.0 


9. 84605 


9. 85287 


9. 99318 


0. 00682 


08 


93 


44 36 22. 5 


9.84648 


9. 85245 


9.99403 


0. 00597 


07 


94 


44 39 45.0 


9. 84691 


9.85203 


9.99488 


0. 00512 


06 


95 


44 43 07. 5 


9. 84734 


9. 85161 


9 99574 


U. ULTIMO 


uo 


96 


44 46 30. 0 


9. 84777 


9. 85H8 


9.99659 


0. 00341 


04 


97 


44 49 52. 5 


9.84820 


9. 85076 


9. 99744 


0. 00256 


03 


98 


44 53 15. 0 


9.84863 


9.85034 


9.99829 


0. 00171 


02 


99 


44 56 37. 5 


9. 84906 


9. 84991 


9. 99915 


0.00085 


01 


100 


45 00 00. 0 


9. 84949 


9. 84949 


0.00000 


0.00000 


00 


Mils 


o / // 


cos 


sin 


cot 
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Mils 


Sin 000 Cos 


Sin 100 Cos 


Sin 200 Cos 


Sin 300 Cos 


Mils 


0 






09802 


.99519 


.19509 


.98079 


.29028 


.95694 


100 


1 


00098 


i! 


09899 


99509 


' 19605 


98059 


*29122 


95665 


99 


2 


00196 


l. 


09997 


99499 


19702 


98040 


29216 


95637 


98 


3 


00295 


i t 


10095 


99489 


19798 


98021 


29310 


95608 


97 


4 




00999 


10192 


99479 


19894 


98001 


29404 


95579 


96 


5 


00491 


99999 


10290 


99469 


19990 


97982 


29498 


95550 


95 


6 


00589 


OOQQfi 

vwvo 


10388 


99459 


20086 


97962 


29592 


95521 


94 


7 


00687 


99998 


10485 


99449 


20183 


97942 


29685 


95492 


93 


8 


00785 


99997 


10583 


99438 


20279 


97922 


29779 


95463 


92 


9 


00884 


09996 


10681 


99428 


20375 


97902 


29873 


95434 


91 


10 


00982 


00095 


10778 


99417 


20471 


97882 


29967 


95404 


90 


11 


01080 


99994 


10876 


99407 


20567 


97862 


30060 


95375 


89 


12 


01178 


90093 


10973 


99396 


20663 


97842 


30154 


95345 


88 


13 


01276 


99992 


11071 


99385 


20759 


97822 


30247 


95316 


87 


14 


01374 


99991 


11169 


99374 


20855 


97801 


30341 


95286 


86 


15 


01473 


99980 

17*7 t/O*/ 


11266 


99363 


20951 


97781 


30434 


95256 


85 


16 


01571 


99988 


11364 


99352 


21047 


97760 


30528 


95226 


84 


\ 17 


01669 


99986 


11461 


99341 


21143 


97739 


30621 


95196 


83 


18 


01767 


99984 


11559 


99330 


21239 


97718 


30715 


95166 


82 


19 


01865 


99983 


11656 


99318 


21335 


97698 


30808 


95136 


81 


20 


01963 


99981 


11754 


99307 


21431 


97677 


30902 


95106 


80 


21 


02062 


99979 


11851 


99295 


21527 


97656 


30995 


95075 


79 


22 


02160 


00977 


11949 


99284 


21623 


97634 


31088 


95045 


78 


23 


02258 


99975 


12046 


99272 


21719 


97613 


31182 


95014 


77 


24 


02356 


99972 


12144 


99260 


21814 


97592 


31275 


94984 


76 


26 


02454 


99970 


12241 


99248 


21910 


97570 


31368 


94953 


75 


26 


02552 


99967 


12338 


99236 


22006 


97549 


31461 


94922 


74 


27 


02650 


99965 


12435 


99224 


22102 


97527 


31555 


94891 


73 


28 


02749 


99962 


12533 


99211 


22197 


97505 


31648 


94860 


72 


29 




OQQCQ 
VUXtOV 




OQ1QQ 










71 


30 


02945 


00957 


12728 


09187 


22389 


97461 


31834 


94798 


70 


31 


03043 


00954 


12825 


09174 


22484 


97439 


31927 


94766 


69 


32 


03141 


99951 


12923 


99161 


22580 


97417 


32020 


94735 


68 


33 


03239 


99948 


13020 


09149 


22676 


97395 


32113 


94704 


67 


34 


03337 


99944 


13118 


99136 


22771 


97373 


32206 


94672 


66 


35 


03435 


09941 


13215 


99123 


22867 


97350 


32299 


94640 


65 


36 


03534 


99938 


13312 


99110 


22963 


97328 


32392 


94609 


64 


37 


03632 


99934 


13409 


99097 


23058 


97305 


32485 


94577 


63 


38 


03730 


99930 


13507 


99084 


23154 


97283 


32577 


94545 


62 


39 


03828 


99927 


13604 


99070 


23259 


97260 


32670 


94513 


61 


40 


03926 


99923 


13701 


99057 


23345 


97237 


32763 


94481 


60 


41 


04024 


99919 


13798 


99043 


23440 


97214 


32856 


94448 


59 


42 


04122 


99915 


13896 


99030 


23535 


97191 


32948 


94416 


58 


43 


04220 


99911 


13993 


99016 


23631 


97168 


33041 


94384 


57 


44 


04318 


99907 


14090 


99002 


23726 


97145 


33134 


94351 


56 


45 


04416 


99902 


14187 


98988 


23822 


97121 


33226 


94319 


55 


46 


04515 


99898 


14284 


98975 


23917 


97098 


33319 


94286 


54 


47 


04613 


99894 


14382 


98960 


24012 


97074 


33412 


94253 


53 


48 


04711 


99889 


14479 


98946 


24108 


97051 


33504 


94220 


52 


49 


04809 


99884 


14576 


98932 


24203 


97027 


33597 


94187 


51 


50 


04907 


99880 


14673 


98918 


24298 


97003 


33689 


94154 


50 


Mils 


Cos 1500 Sin 


Cos 1400 Sin 


Cos 1300 Sin 


Cos 1200 Sin 


Mils 
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Mils 


Sin 000 Cos 


Sin 100 Cos 


Sin 200 Cos 


Sin 300 Cos 


AyTilo 
JVLUS 


50 


.04907 


.99880 


. 14673 


.98918 


. 24298 


. 97003 


OO0OA 

. 336S9 


. 94154 


50 


51 


05005 


99875 


14770 


98903 


24393 


96979 


33781 


94121 


49 


52 


05103 


99870 


14867 


98889 


24488 


96955 


33874 


94088 


AQ 

4o 


53 


05201 


99865 


14964 


98874 


24584 


96931 


33966 


94055 


AT 

4/ 


54 


05299 


99860 


15061 


98859 


24679 


96907 


34058 


94021 


j A 
40 


55 


05397 


99854 


15158 


98844 


24774 


96883 


34151 


93988 


45 


56 


05495 


99849 


15255 


98830 


24869 


96S58 


34243 


93954 


44 


57 


05593 


99843 


15352 


98814 


24964 


96834 


34335 


93921 




58 


05691 


99838 


15449 


98799 


25059 


96809 


34427 


93887 


AO 
4* 


59 


05789 


99832 


15546 


98784 


25154 


96785 


34520 


93853 


At 


60 


05887 


99827 


15643 


98769 


25249 


96760 


34612 


93819 


40 


61 


05985 


99821 


15740 


98753 


25344 


96735 


34704 


93785 


39 


62 


06083 


99815 


15837 


98738 


25439 


96710 


34796 


93751 


Oft 


AO 
DO 


06181 


99809 


15934 


98722 


25534 


96685 


34888 


93717 


0.7 
Of 


64 


06279 


99803 


16031 


98707 


25629 


96660 


34980 


93682 


OA 

OO ; 


65 


06377 


99796 


16128 


98691 


25724 


96635 


35072 


93648 


35 


66 


06475 


99790 


16225 


98675 


25819 


96610 


35164 


93613 


34 


AT 

07 


06573 


99784 


16322 


98659 


25914 


96584 


35256 


93579 


oo 

OO 


Afi 
Do 


06671 


99777 


16419 


98643 


26008 


96559 


35347 


93544 


oo 
o* 


AO 


06769 


99771 


16516 


98627 


26103 


96533 


35439 


93510 


01 
o± 


70 


06867 


99764 


16612 


98610 


26198 


96507 


35531 


93475 


30 


71 


06965 


99757 


16709 


98594 


26293 


96482 


35623 


93440 


29 


*r*i 
11 


07063 


99750 


16806 


98578 


26387 


96456 


35715 


93405 


9ft 


TO 

7o 


07161 


99743 


16903 


98561 


26482 


96430 


35806 


93370 


97 


1A 
/4 


07259 


99736 


16999 


98545 


26577 


96404 


35898 


93335 


9ft 


75 


07356 


99729 


17096 


98528 


26671 


96378 


35990 


93299 


25 


76 


07454 


99722 


17193 


98511 


26766 


96351 


36081 


93264 


24 


it 


07552 


99714 


17290 


98494 


26860 


96325 


36173 




OO 
AO 


7ft 
to 


07650 


99707 


17386 


98477 


26955 


96299 


36264 


93193 


99 
AA 


TO 


07748 


99699 


17483 


98460 


27050 


96272 


36356 


93157 


21 


80 


07846 


99692 


17580 


98443 


27144 


96246 


36447 


93121 


20 


81 


07944 


99684 


17676 


98425 


27239 


96219 


36538 


93086 


19 


fiO 
OA 


08042 


99676 


17773 


98408 


27333 


96192 


36630 


93050 


18 


89 

OO 


08139 


99668 


17869 


98390 


27427 


96165 


36721 


93014 


17 


QA 

o4 


08237 


99660 


17966 


98373 


27522 


96138 


36812 


92978 


ID 


85 


08335 


99652 


18063 


98355 


27616 


96111 


36904 


92941 


15 


86 


08433 


99644 


18159 


98337 


27711 


96084 


36995 


92905 


14 


07 


08531 


99635 


18256 


98320 


27805 


96057 


37086 


92869 


10 
Id 


QQ 
OO 


08629 


99627 


18352 


98302 


27899 


96029 


37177 


92832 


19 
La 


on 
oV 


08726 


99619 


18449 


98283 


27993 


96002 


37268 


92796 


i i 


90 


08824 


99610 


18545 


98265 


28088 


95974 


37359 


92759 


10 


91 


08922 


99601 


18642 


98247 


28182 


95947 


37451 


92722 


9 


92 


09020 


99592 


18738 


98229 


28276 


95919 


37542 


92686 


8 


93 


09118 


99583 


18835 


98210 


28370 


95891 


37633 


92649 




94 


09215 


99574 


18931 


98192 


28464 


95863 


37723 


92612 


6 


95 


09313 


99565 


19027 


98173 


28558 


95835 


37814 


92575 


5 


96 


09411 


99556 


19124 


98154 


28652 


95807 


37905 


92538 


4 


97 


09509 


99547 


19220 


98136 


28746 


95779 


37996 


92500 


3 


98 


09606 


99538 


19316 


98117 


28840 


95751 


38087 


92463 


2 


99 


09704 


99528 


19413 


98098 


28934 


95722 


38178 


92425 


1 


100 


09802 


99519 


19509 


98079 


29028 


95694 


38268 


92388 


0 


Mils 


Cos 1500 Sin 


Cos 1400 Sin 


Cos 1300 Sin 


Cos 1200 Sin 


Mils 
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Mils 


Sin 400 Cos 


Sin 500 Cos 


Sin 600 Cos 


Sin 700 Cos 


Mils 


0 


.38268 


.92388 


.47140 


.88192 


.55557 


83147 


.63439 


77301 


100 


1 


38359 


92350 


47226 


88146 


55639 


83092 


63515 


77239 


99 


2 


38450 


92313 


47313 


88099 


55720 


83038 


63591 


77176 


98 


3 


38540 


92275 


47399 


88053 


55802 


82983 


63667 


77114 


97 


4 


38631 


92237 


47486 


88006 


55883 


82928 


63742 


77051 


96 


5 


38721 


92199 


47572 


87960 


55964 


82873 


63818 


76989 


95 


6 


38812 


92161 


47658 


87913 


56046 


82818 


63893 


76926 


94 


7 


38902 


92123 


47745 


87866 


56127 


82763 


63969 


76863 


93 


g 


38993 


92085 


47831 


87819 


56208 


82708 


64044 


76800 


92 


o 


39083 


92046 


47917 


87772 


56290 


82653 


64120 


76737 


91 


10 


39174 


92008 


48003 


87725 


56371 


82598 


64195 


76674 


90 


11 


39264 


91969 


48089 


87678 


56452 


82542 


64270 


76611 


89 


12 


39354 


91931 


48175 


87631 


56533 


82487 


64346 


76548 


88 


13 


39444 


91892 


48261 


87583 


56614 


82431 


64421 


76485 


87 


14 


39535 


91853 


48347 


87536 


56695 


82376 


64496 


76422 


86 


15 


39625 


91814 


48433 


87488 


56775 


82320 


64571 


76358 


85 


16 


39715 


91775 


48519 


87441 


56856 


82264 


64646 


76295 


84 


17 


39805 


91736 


48605 


87393 


56937 


82208 


64721 


76232 


83 


18 


39895 


91697 


48691 


87345 


57018 


82152 


64795 


76168 


82 


19 


39985 


91658 


48776 


87298 


57098 


82096 


64870 


76104 


81 


20 


40075 


91619 


48862 


87250 


57179 


82040 


64945 


76041 


80 


21 


40165 


91579 


48948 


87202 


57259 


81984 


65019 


75977 


79 


99 

Lit 


40255 


91540 


49033 


87153 


57340 


81928 


65094 


75913 


78 


23 


40345 


91500 


49119 


87105 


57420 


81871 


65168 


75849 


77 


OA 


40434 


91461 


49204 


87057 


57501 


81815 


65243 


75785 


76 


25 


40524 


91421 


49290 


87009 


57581 


81759 


65317 


75721 


75 


26 


40614 


91381 


49375 


86960 


57661 


81702 


65392 


75657 


74 


27 


40704 


91341 


49461 


86912 


57741 


81645 


65466 


75592 


73 


28 


40793 


91301 


49546 


86863 


57821 


81589 


65540 


75528 


72 


on 


40883 


91261 


49631 


86814 


57901 


81532 


65614 


75464 


71 


30 


40972 


91221 


49716 


86766 


57981 


81475 


65688 


75399 


70 


31 


41062 


91181 


49802 


86717 


58061 


81418 


65762 


75335 


69 


32 


41151 


91140 


49887 


86668 


58141 


81361 


65836 


75270 


68 


VK 
oo 


41241 


91100 


49972 


86619 


58221 


81304 


65910 


75206 


67 


OA 
<Tt 


41330 


91059 


50057 


86570 


58301 


81247 


65984 


75141 


66 


35 


41420 


91019 


50142 


86521 


58381 


81189 


66058 


75076 


65 


36 


41509 


90978 


50227 


86471 


58460 


81132 


66131 


75011 


64 


^7 


41598 


90937 


50311 


86422 


58540 


81074 


66205 


74946 


63 


OO 


41688 


90896 


50396 


86372 


58620 


81017 


66278 


74881 


62 


39 


41777 


90855 


50481 


86323 


58699 


80959 


66352 


74816 


61 


40 


41866 


90814 


50566 


86273 


58779 


80902 


66425 


74751 


60 


41 


41955 


90773 


50650 


86224 


58858 


80844 


66499 


74686 


59 


42 


42044 


90732 


50735 


86174 


58937 


80786 


66572 


74620 


58 


43 


42133 


90691 


50820 


86124 


59017 


80728 


66645 


74555 


57 


44 


42222 


90649 


50904 


86074 


59096 


80670 


66718 


74489 


56 


45 


42311 


90608 


50989 


86024 


59175 


80612 


66791 


74424 


55 


46 


42400 


90566 


51073 


85974 


59254 


80554 


66864 


74358 


54 


47 


42489 


90524 


51157 


85924 


59343 


80496 


66937 


74293 


53 


48 


42578 


90483 


51242 


85874 


59412 


80438 


67010 


74227 


52 


49 


42667 


90441 


51326 


85823 


59491 


80379 


67083 


74161 


51 


50 


42756 


90399 


51410 


85773 


59570 


80321 


67156 


74095 


50 


Mils 


Cos 1100 Sin 


Cos 1000 Sin 


Cos 900 Sin 


Cos 800 Sin 


Mils 



Digitized by GOGglC 



384 



Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5-236 



Table LIV. — Natural sines and cosines of angles in mils — Continued 



Mils 


Sin 400 Cos 


Sin 500 Cos 


Sin 600 Cos 


Sin 700 Cos 


Mils 


50 


.42756 


.00300 


. 51410 


.85773 


. 50570 


.80321 


.67156 


.74005 


50 


51 


42844 


00357 


51404 


85722 


50649 


80262 


67220 


74020 


40 


52 


42033 


00315 


51570 


85672 


59728 


80204 


67301 


73063 


48 


53 


43022 


00273 


51663 


85621 


59806 


80145 


67374 


73807 


47 


54 


4oi 1U 


vuzou 


01/4/ 


oOO/U 


OvooO 


QAAQA 




70001 


46 


55 


43100 


00188 


51831 


85510 


50063 


80027 


67510 


73765 


45 


56 


43287 


00146 


51015 


85460 


60042 


70068 


67501 


73608 


44 


57 


43376 


00103 


51000 


85418 


60121 


70000 


67664 


73632 


43 


58 


43464 


00060 


52082 


85366 


60109 


70850 


67736 


73565 


42 


50 


A1KK1 

4*5ooo 


onni o. 

yuuio 


KOI AA 


oOOlO 


OUZY / 


70701 


A7SA& 


/04W 


41 


60 


43641 


80075 


52250 


85264 


60356 


70732 


67880 


73432 


40 


61 


43720 


80032 


52334 


85213 


60434 


70673 


67052 


73366 


30 


62 


43818 


80880 


52417 


85161 


60512 


70613 


68024 


73200 


38 


63 


43006 


80846 


52501 


85110 


60500 


70554 


68006 


73232 


37 


64 


AOCyC\A 

4iSVU4 




0Z084 


0OUO0 


AAAAQ 
OUOOo 


/ vw4 


Afil Aft 
OolOo 


SOl DO 


36 


65 


44082 


80760 


52668 


85007 


60746 


79435 


68240 


73008 


35 


66 


44170 


80716 


52751 


84055 


60§24 


79375 


68311 


73031 


34 


67 


44258 


80673 


52835 


84903 


60002 


79315 


68383 


72064 


33 


68 


44346 


80620 


52018 


84851 


60080 


79256 


68455 


72807 


32 


60 


AAA1A 

444«S4 


QOKQA 

owOoO 


00UU1 


OA7QG 
o4/W 


A1 AAQ 


7Q1QA 
/VIVO 


AQ.K9A 
080*0 


7900Q 


31 


70 


44522 


80542 


53084 


84747 


61135 


79136 


68508 


72762 


30 


71 


44610 


80408 


53168 


84695 


61213 


79076 


68660 


72605 


29 


72 


44608 


80454 


53251 


84643 


61201 


79016 


68740 


72627 


28 


73 


44786 


80410 


53334 


84590 


61368 


78955 


68812 


72560 


27 


74 


44o7«J 


ovooo 


03417 


QA RQC 


til AAA 

01440 


/oovO 


Ooooo 


liANri 


26 


75 


44061 


80322 


53500 


84485 


61523 


78835 


68054 




25 


7fi 


45040 


80278 


53583 


84433 


61601 


78774 


60025 


72357 


24 


77 


45136 


80234 


53666 


84380 


61678 


78714 


60006 


72280 


23 


78 


45224 


80100 


53748 


84327 


61755 


78653 


60167 


72221 


22 


70 


4031 £ 


CQ1 AK 
owl 40 


Ooodl 


54* to 


A1 QQO 


70.RG9 
ioDVZ 




791 VI 


21 


80 


45300 


80101 


53014 


84222 


61000 


78532 


60300 


72085 


20 


81 


45487 


80056 


53006 


84169 


61086 


78471 


60379 


72017 


19 


82 


45574 


80011 


54079 


84116 


62063 


78410 


69450 


71040 


18 


83 


45661 


88067 


54162 


84063 


62140 


78349 


69521 


71881 


17 


84 


A KTACl 

4574y 




KAOAA 

04444 


QilAAO 

o4uuy 


AOOI 7 




Aft KOI 


71 Q1 Q 
llolO 


16 


85 


45836 


88877 


54327 


83956 


62204 


78227 


60662 


71744 


15 


86 


45023 


88832 


54409 


83903 


62371 


78166 


60732 


71676 


14 


87 


46010 


88787 


54401 


83849 


62448 


78104 


60802 


71607 


13 


88 


46007 


88741 


54574 


83796 


62524 


78043 


60873 


71530 


12 


80 


AAt QA 
401 o4 


ooOWO 


04000 


00/4Z 


AOAA1 
OZOU1 


77QCO 

/ ivoZ 


row 


71 ATf\ 
/14/U 


11 


00 


46271 


88651 


54738 


83688 


62677 


77020 


70013 


71401 


10 


01 


46358 


88605 


54820 


83635 


62754 


77850 


70083 


71333 


9 


02 


46445 


88560 


54002 


83581 


62830 


77707 


70153 


71264 


8 


03 


46532 


88514 


54084 


83527 


62007 


77735 


70223 


71105 


7 


04 


46610 


88468 


55066 


83473 


62083 


77673 


70203 


71126 


6 


05 


46706 


88422 


55148 


83419 


63050 


77612 


70363 


71057 


5 


OA 


46703 


88377 


55230 


83364 


63135 


77550 


70432 


70088 


A 
4 


07 


46880 


88331 


55312 


83310 


63211 


77488 


70502 


70010 


3 


08 


46066 


88285 


55304 


83256 


63287 


77425 


70572 


70840 


2 


00 


47053 


88238 


55475 


83201 


63363 


77363 


70641 


70780 


1 


100 


47140 


88102 


55657 


83147 


63430 


77301 


70711 


70711 


0 


Mils 


Cos 1100 Sin 


Cos 1000 Sin 


Cos 000 Sin 


Cos 800 


Sin 


Mils 



234592°— 40 25 

Digitized by GCK (QIC 



Original from 
UNIVERSITY OF CALIFORNIA 



DC 5-236 



SURVEYING TABLES 



Table LV 

NATURAL TANGENTS AND COTANGENTS OF ANGLES IN MILS 



_ 

I an 


AAA 

uuu 


inn 

1UU 


OAA 
*UU 


QAA 

oUU 


AAA 
4UU 


KAA 
OUU 


AAA 
OUU 


TOA 
/UU 


iVlUS 


a 


. UUUUv) 


AAQ/IO 


lOQOI 

luavl 


QAQ9.lv 
. OUOOO 


AI A91 


K5M.K1 
OO^tOI 


AAQ1Q 


BOAAfi 


1AA 
1UU 


1 


AAAAQ 

UOOWo 




1 OA AO 
lWVO 


OU44* 


4.1 RQA 
4 lOOO 


OoO/ / 


Aft QAA 
OOVOU 


QOOQO 


AQ 


o 


AA1AA 

ouiyo 


1 AAA7 

1U04/ 


OAAQR 
*UUW0 


OA HQ 


ill AR9 


EQ7AA. 


A71AO 
0/ 1U* 


QOQQ7 


Qft 

Vo 


3 


AAOQR 


i ai at 
1014/ 


OA1 Ofi 
*01Vo 


QAAR7 
01)00/ 


A17A7 
41/6/ 


RQQQA 
OoooO 


A70AR 
0//40 


QORAO 


07 
V/ 


4 


00393 


10246 


20300 


30764 


41882 


53957 


67387 


82727 


96 


5 


AA4A1 

00491 


' 1 AOil R 

105M0 


rv\j AO 


QAfl79 
OUo/* 


At QOfi 


54084 


A7RQA 
OlOoU 


QOftQQ 

0*030 


QR 
WO 


0 


oooov 


1I\AAA 

10444 


OARAA 
*U0U4 


QAA7Q 


A91 1Q 
4*110 


RAOI 1 


A7A7Q 
O/O/o 


eon cQ 

OOUOo 


QA 


7 


AAAQ7 

00687 


1 ARjM 

10044 


OAAA7 
AJW7 


Q1AG7 

OlUo/ 


itOOOQ 
4***y 


RAQQQ 


A7G17 
O/ol/ 


ftQOOA 
O0**4 


QQ 
wO 


8 


AATQR 

00780 


10o4o 


OA7AA 


Q1 1 0A 


44040 


RAAAR 
04400 


A7AAA 
0/VOO 


QQQOI 

oooyi 


OO 
tf* 


9 


00884 


10742 


20811 


31302 


42460 


54593 


68104 


83557 


91 


10 


00982 


1 f\OA 1 

10841 


OAA1 J 

*UW14 


Q1A1 A 
Ol41U 


AOR7A 
440/0 


KA70A 
04/ZU 


AQOA7 
05Z4/ 


0Q70A 
o0/*4 


OA 

vu 


1 1 
11 


01080 


1 AO ill 

10V41 


01 A1 A 

*1U10 


Q1 Rift 
0101© 


AOAAO 
4 40V 4 


04o4o 


AQQQ1 


QQQA1 

oooyi 


QQ 

ov 


1 o 

12 


01178 


1 1 Ail A 

11040 


01 1 1 A 


Q1 AOA 
010*0 


AOQAQ 

14oUo 


04V/0 


AQRQR 
OoOoO 


fiAARQ 
o4U0W 


fifi 

oo 


in 

13 


01276 


11139 


Ol OOI 

*1**1 


Q1 7QA 

ol/o4 


ytOOOR 

44V40 


RR1 AQ 

OOlOo 


AQAQA 


QAOOA 
o4**0 


ft7 


14 


01375 


11239 


21324 


31842 


43041 


65231 


68825 


84394 


86 


1 R 
10 


01473 


llooo 


0140A 
*14*T) 


Q1QRA 


AQ1 R7 

4ol0/ 


RRQAA 
OOOOU 




cMOOO 


OO 


16 


01571 


114oo 


Ol KOA 


Q OAR ft 


i*Q07A 

4o*74 


RRAQQ 
004OO 


AQ11 A 


04/01 


ftA 
o4 


1 T 

17 


01669 


1 1 RQ7 

1100/ 


Ol AQO 
*160* 


qoi A7 
0*10/ 


AQQQA 
400W 


KRAI A 
00O1O 


AQORQ 

o»*oy 




SQ 
oo 


1 o 

18 


01767 


1 1 AQ7 

Il0o7 


Ol 


Q007R 
0**70 


4QRA7 
4O0U/ 


00/10 


AQAAR 
0W4U0 


QRAAA 

oouov 


R9 
o* 


19 


01866 


11736 


21838 


32383 


43624 


55874 


69550 


85238 


81 


on 


01964 


1 1 QQA 
11836 


Ol Ail 1 


Q9AQ9 
0***y* 


AQ7A1 
40/41 


RAAAQ 

oouuo 


AQAQA 

owoyo 


OCriUO 


on 
ou 


Of 

£1 


nnftnn 

020o2 


11935 


OOAAil 

**044 


QOAA1 
0*0U1 


AQftRQ 
4oo08 


RA1QO 
0O10* 


AQQAO 


OOO/O 


70 


oo 


02160 


1 OAQ K 


OOl AT 
**14/ 


Q07AQ 


AQQ7R 


RAOA1 
0O*Ol 


AQQftfi 


QC7AR 
OO/IO 


78 
lO 


16 


02258 


101QR 

ill do 


OOORA 

**ZOO 


0*Mo 


AAAQO 
44UV4 


RAQOA 


7A1 QR 
/U100 




77 
/ / 


24 


02357 


12234 


22353 


32927 


44210 


56520 


70281 


86090 


76 


25 


02455 


l*oo4 


OOjI ra 
4*406 


QQAQA 
OOUOO 


AAQ07 
4404/ 


RAAAQ 




QA9A1 
00*01 


7* 
10 


26 


02553 


12434 


OORRA 


QQ1 AA 
00144 


AAAAK. 

44440 


RA77Q 
00/ iv 


7AR7R 
/UO/O 


OOIO* 


71 
/I 


27 


02651 


1 ORQQ 
lZOOO 


OOAAO 

*2oo* 


QQORQ 
00*OO 


AA RAO 

4400* 


RAAAQ 
OOWUV 


7A70O 
/U/ Lit 


QAAAA 

ooom 


7Q 
10 


28 


02750 


12ooo 


ruyrac 

4*760 


QQQAQ 


440oU 


R7AQQ 

0/Uo» 


7AQAQ 

/usoy 


RA77A 
oO< /O 


79 
/* 


29 


02848 


12733 


22869 


33472 


44798 


57169 


71017 


86948 


71 


30 


02946 


12832 


22972 


33581 


44916 


57300 


71165 


87120 


70 


31 


03044 


12932 


23075 


33690 


v 45034 


57430 


71313 


QTOAQ 
87*lK> 


AO 

ov 


32 


03143 


13032 


23179 


33800 


45152 


57561 


71461 


87466 


68 


33 


03241 


13132 


23282 


33909 


45270 


57692 


71609 


87640 


67 


34 


03339 


13232 


23386 


34019 


45388 


57823 


71758 


87814 


66 


35 


03437 


13332 


23489 


34129 


45507 


57954 


71907 


87988 


65 


36 


03536 


13432 


23593 


34238 


45625 


58085 


72056 


88162 


64 


37 


03634 


13532 


23697 


34347 


45744 


58216 


72205 


S8336 


63 


38 


03732 


13632 


23800 


34457 


45863 


58348 


72355 


88511 


62 


39 


03831 


13732 


23904 


34567 


45982 


58479 


72504 


88687 


61 


40 


03929 


13832 


24008 


34677 


46101 


58611 


72654 


88862 


60 


41 


04027 


13932 


24112 


34787 


46220 


58743 


72804 


89038 


59 


42 


04126 


14032 


24216 


34897 


46339 


58875 


72955 


89214 


58 


43 


04224 


14132 


24320 


35007 


46458 


59007 


73105 


89391 


57 


44 


04322 


14232 


24424 


35118 


46578 


59140 


73256 


89567 


56 


45 


04421 


14332 


24528 


35228 


46697 


59272 


73407 


89745 


55 


46 


04519 


14432 


24632 


35338 


46817 


59405 


73558 


89922 


54 


47 


04617 


14532 


24736 


35449 


46937 


59538 


73710 


90100 


53 


48 


04716 


14633 


24840 


35559 


47056 


59671 


73861 


90278 


52 


49 


04814 


14733 


24944 


35670 


47176 


59804 


74013 


90456 


51 


50 


04913 


14833 


25049 


35781 


47296 


59938 


74165 


90635 


50 


Mils 


1500 


1400 


1300 


1200 


1100 


1000 


900 


800 


Cot 



Digitized by G<X 



(386) 



Original from 
UNIVERSITY OF CALIFORNIA 



SURVEYING TABLES TM 5— 2S 

Table LV. — Natural tangents and cotangents of angles in mils — Continued 



Tan 


000 


100 


200 


300 


400 


500 


600 


700 


Mils 


50 


.04913 


.14833 


.25049 


.35781 


.47296 


.59938 


.74165 


.90635 


50 


51 


05011 


14934 


25153 


35891 


47417 


60071 


74317 


90814 


49 


52 


05110 


15034 


25257 


36002 


47537 


AAOAJC 


7447U 


aaaao 


AQ 
48 


53 


05208 


15135 


25362 


36113 


47657 


AAOOA 

ou33v 


t.4aoo 
74023 


91173 


A1 

47 


54 


05306 


15235 


25466 


OAOO.4 

60ZZ4 


47778 


0U47o 


74770 


A1 OKO 

ML656 


AO 

40 


55 


05405 


15336 


25571 


36335 


47899 


60607 


74929 


91533 


45 


56 


05503 


15436 


25676 


36446 


48019 


60741 


75062 


91713 


44 


57 


05602 


15537 


25780 


36558 


48140 


60876 


75236 


91894 


A1 

4o 


58 


05700 


15637 


25885 


3oooy 




Aim a 
01U1U 


75390 


AOATA 


AO 

4* 


59 


05799 


15738 


25990. 


36780 


48382 


61145 


75544 


92257 


At 

41 


60 


05897 


15838 


26095 


36892 


48503 


61280 


75698 


92439 


40 


61 


05996 


15939 


26200 


37004 


48625 


61415 


75853 


92621 


39 


62 


06094 


16040 


26305 


37115 


48746 


61551 


76007 


92804 


OQ 

oo 


63 


06193 


16141 


26410 


37227 


48868 


61686 


76162 


92987 


07 
04 


64 


06291 


16241 


26515 


37339 


48989 


61822 


76318 


93170 


qa 

oO 


65 


06390 


16342 


26620 


37451 


49111 


61957 


76473 


93354 


35 


66 


06489 


16443 


26725 


37563 


49233 


62093 


76629 


93537 


34 


67 


06587 


16544 


26830 


37675 


49355 


AOOOA 


707o5 


AO TOO 

voiZZ 


OO 
OO 


68 


06686 


16645 


26935 


37787 


49477 


62366 


76941 


93906 


oo 

6* 


69 


06784 


16745 


27041 


37899 


49600 


AOKAO 


7 7UV7 


A/4AA1 


61 


70 


06883 


16846 
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62639 


77254 


94276 


30 


71 


06982 
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77568 
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07179 
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27568 


38462 


50213 


63187 
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07376 


17352 
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50336 


63324 


78041 
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63462 
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28097 


39026 
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63876 


78675 


95959 
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07870 


17858 


28203 


39139 
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64014 


78834 


96148 
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81 


07969 


17959 


28309 


39253 


51076 


64153 


78993 


96337 
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64987 
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98829 
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66110 


81250 
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29906 


40962 


52947 


66251 


81413 


99218 
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09552 


19585 
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41077 


53073 


66393 


81576 


99413 
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81740 
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Table LV. — Natural tangents and cotangents of angles in mils — Continued 



Tan 


800 


900 


1000 


1100 


1200 


1300 


1400 


1500 


Mils 


0 


1.00000 


1. 21850 


1.49661 


1.87087 


2. 41421 


3.29661 


5.02734 


10. 15318 


100 


1 


1.00197 


1. 22094 


1.49980 


1.87529 


2. 42095 


3. 30830 


5.05320 


10. 25638 


99 


2 


1. 00395 


1. 22339 


1. 50299 


1. 87973 


2. 42770 


3. 32006 


5. 07933 


10. 36172 


98 


3 


1. 00592 


1. 22585 


1.50619 


1.88419 


2. 43447 


3. 33188 


5. 10573 


10. 46916 


97 


4 


1. 00789 


1. 22831 


1. 50941 


1.88867 


2. 44128 


3. 34377 


5. 13242 


10. 57890 


96 


5 


1. 00987 


1. 23077 


1. 51263 


1. 89316 


2. 44813 


3. 35574 


5. 15941 


10. 69090 


95 


6 


1. 01186 


1. 23324 


1. 51586 


1.89767 


2. 45502 


3. 36780 


5. 18670 


10. 80530 


94 


7 


1. 01384 


1. 23572 


1. 51910 


1. 90219 


2. 46194 


3. 37994 


5. 21429 


10. 92215 


93 


8 


1.01583 


1. 23820 


1. 52235 


1. 90673 


2. 46888 


3. 39217 


5. 24218 


11. 04152 


92 


9 


1.01783 


1. 24069 


1. 52562 


1. 91129 


2. 47586 


3. 40449 


5. 27035 


11. 16352 


91 


10 


1. 01983 


1. 24319 


1.52889 


1. 91587 


2. 48287 


3. 41690 


5. 29880 


11. 28822 


90 


11 


1. 02183 


1. 24569 


1. 53217 


1.92047 


2. 48992 


3. 42941 


5. 32753 


11.41568 


89 


12 


1.02384 


1. 24820 


1. 53546 


1. 92508 


2. 49700 


3. 44202 


5. 35654 


11.54609 


88 


13 


1. 02586 


1. 25072 


1. 53876 


1.92969 


2. 50412 


3. 45470 


5. 38584 


11. 67947 


87 


14 1 


1. 02787 


1. 25324 


1. 54207 


1. 93433 


2. 51127 


3. 46746 


5. 41543 


11. 81594 


86 


15 


1.02990 


1. 25576 


1. 54540 


1. 93899 


2. 51847 


3. 48030 


5. 44531 


11. 95559 


85 


16 


1.03192 


1.25830 


1. 54873 


1.94368 


2. 52571 


3. 49322 


5. 47548 


12. 09859 


84 


17 


1. 03395 


1. 26084 


1. 55208 


1. 94839 


2. 53299 


3. 50622 


5. 50596 


12. 24501 


83 


18 


1. 03599 


1. 26338 


1. 55543 


1. 95312 


2. 54030 


3. 51930 


5. 53678 


12. 39501 


82 


19 


1.03803 


1. 26593 


1. 55879 


1. 95786 


2. 54764 


3. 53247 


5. 56797 


12.54868 


81 


20 


1.04006 


1.26849 


1. 56216 


1. 96261 


2. 55500 


3. 54573 


5. 59954 


12. 70621 


80 


21 


1. 04210 


1. 27105 


1. 56553 


1.96737 


2. 56240 


3. 55908 


5. 63149 


12. 86767 


79 


22 


1. 04415 


1. 27363 


1. 56892 


1. 97216 


2. 56984 


3. 57253 


5. 66384 


13. 03333 


78 


23 


1. 04621 


1. 27621 


1. 57233 


1. 97697 


2. 57732 


3. 58608 


5. 69659 


13. 20326 


77 


24 


1. 04827 


1. 27879 


1. 57575 


1. 98180 


2. 58484 


3. 59973 


5. 72974 


13. 37765 


76 


25 


1.05033 


1. 28138 


1. 57918 


1. 98665 


2. 59240 


3. 61348 


5. 76324 


13. 55664 


75 


26 


1. 05239 


1.28398 


1. 58261 


1. 99152 


2. 59999 


3.62733 


5. 79710 


13. 74052 


74 


27 


1. 05446 


1. 28658 


1. 58605 


1. 99641 


2. 60763 


3. 64130 


5. 83132 


13. 92945 


73 


28 


1. 05654 


1. 28919 


1. 58951 


2. 00131 


2. 61531 


3. 65538 


5. 86591 


14. 12354 


72 


29 


1.05863 


1. 29181 


1. 59298 


2. 00624 


2. 62304 


3. 66955 


5. 90086 


14. 32310 


71 


30 


1. 06072 


1. 29443 


1. 59646 


2. 01119 


2.63080 


3. 68381 


5. 93617 


14. 52839 


70 


31 


1.06282 


1. 29706 


1. 59995 


2. 01615 


2. 63859 


3. 69817 


5. 97184 


14. 73961 


69 


32 


1. 06492 


1. 29970 


1. 60345 


2. 02113 


2. 64642 


3. 71263 


6. 00797 


14. 95703 


68 


33 


1. 06701 


1. 30234 


1. 60697 


2. 02613 


2. 65428 


3. 72720 


6. 04449 


15. 18092 


67 


34 


1. 06910 


1. 30499 


1. 61049 


2.03116 


2. 66219 


3. 74187 


6. 08150 


15. 41160 


66 


35 


1. 07120 


1. 30765 


1. 61402 


2. 03620 


2. 67014 


3. 75664 


6.11900 


15. 64937 


65 


36 


1. 07331 


1. 31031 


1. 61755 


2. 04125 


2. 67814 


3. 77152 


6. 15699 


15. 89455 


64 


37 


1. 07542 


1. 31299 


1. 62110 


2. 04634 


2. 68620 


3. 78650 


6. 19546 


16. 14749 


63 


38 


1. 07754 


1. 31567 


1. 62467 


2. 05145 


2. 69431 


3. 80160 


6. 23441 


16. 40860 


62 


39 


1. 07966 


1. 31835 


1. 62826 


2.05658 


2. 70245 


3. 81682 


6. 27384 


16. 67828 


61 


40 


1. 08179 


1. 32104 


1. 63185 


2. 06173 


2. 71062 


3. 83216 


6. 31375 


16. 95689 


60 


41 


1.08392 


1.32373 


1.63546 


2.06689 


2. 71884 


3. 84762 


6. 35416 


17. 24491 


59 


42 


1.08605 


1.32644 


1. 63907 


2. 07207 


2. 72710 


3.86320 


6. 39507 


17. 54294 


58 


43 


1. 08819 


1. 32915 


1. 64269 


2. 07727 


2. 73541 


3. 87891 


6. 43649 


17. 85139 


57 


44 


1.09034 


1.33187 


1. 64632 


2. 08250 


2.74376 


3. 89474 


6.47844 


18. 17081 


56 


45 


1 09250 


1. 33460 


1. 64997 


2. 08774 


2 75216 


3 91069 


6 52091 


18 50180 


55 


46 


. 1. 09466 


ll 33733 


l! 65363 


2. 09301 


2. 76060 


3. 92676 


6.56390 


18.84513 


54 


47 


1.09683 


1. 34007 


1. 65730 


2. 09832 


2.76908 


3. 94295 


6. 60741 


19. 20136 


53 


48 


1.09899 


1. 34282 


1.66099 


2. 10364 


2. 77761 


3. 95926 


6. 65144 


19. 57128 


52 


49 


1. 10117 


1. 34558 


1.66469 


2. 10897 


2. 78619 


3. 97569 


6. 69616 


19. 95565 


51 


50 


1. 10334 


1.34835 


1.66840 


2.11434 


2.79481 


3. 99225 


6. 74146 


20.35545 
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Table LV. — Natural tangents and cotangents of angles in mils — Continued 



Tan 


800 


900 


1000 


1100 


1200 


1300 


1400 


1500 


Mils 


50 


1. 10334 


1.34835 


1. 66840 


2. 11434 


2.79481 


3. 99225 


6.74146 


20. 35545 


50 


51 


1. 10551 


1.35112 


1.67212 


2. 11972 


2.80347 


4.00893 


6.78735 


20. 77153 


49 


52 


1. 10769 


1. 35389 


1.67585 


2. 12511 


2. 81218 


4. 02574 


6.83388 


21. 20495 


48 


53 


1. 10988 


1. 35667 


1. 67960 


2. 13054 


2. 82095 


4.04268 


6. 88102 


21. 65675 


47 


54 


1. 11207 


1. 35947 


1. 68336 


2. 13599 


2. 82978 


4. 05976 


6. 92881 


22. 12824 


46 


55 


1.11427 


1.36227 


1. 68713 


2. 14146 


2.83866 


4.07698 


6.97726 


22.62068 


45 


56 


1. 11648 


1.36508 


1.69091 


2. 14696 


2.84758 


4.09435 


7.02637 


23. 13541 


44 


57 


1. 11868 


1.36790 


1. 69470 


2. 15248 


2. 85655 


4. 1H87 


7. 07616 


23. 67416 


43 


58 


1. 12089 


1. 37072 


1. 69851 


2. 15802 


2. 86557 


4. 12953 


7. 12666 


24. 23843 


42 


59 


1. 12311 


1. 37355 


1.70233 


2. 16358 


2. 87464 


4. 14734 


7. 17785 


24.83029 


41 


60 


1. 12534 


1. 37638 


1. 70616 


2. 16917 


2. 88376 


4. 16530 


7. 22978 


25. 45170 


40 


61 


1. 12757 


1. 37922 


1. 71001 


2. 17478 


2.89293 


4. 18340 


7.28244 


26. 10525 


39 


62 


1. 12980 


1.38207 


1. 71387 


2. 18042 


2. 90215 


4. 20165 


7. 33589 


26. 79254 


38 


63 


1. 13204 


1.38494 


1. 71774 


2. 18609 


2. 9H42 


4. 22005 


7.39009 


27.51738 


37 


64 


1. 13428 


1. 38781 


< MAI AA 

1.72163 


2. 19178 


2. 92076 


4. 23860 


7.44509 


28.28243 


36 


65 


1.13653 


1.39069 


1. 72552 


2. 19750 


2. 93016 


4. 25730 


7.50089 


29.09120 


35 


66 


1. 13878 


1.39357 


1. 72942 


2. 20323 


2.93961 


4.27615 


7. 55753 


29.94744 


34 


67 


1. 14104 


1.39646 


1.73334 


2. 20898 


2. 949 ll 


4. 29515 


7. 61501 


30. 85557 


33 


68 


1. 14330 


1. 39936 


1. 73728 


2. 21475 


2. 95866 


4. 31430 


7. 67337 


31. 82052 


32 


69 


1. 14557 


1.40227 


1. 74124 


2. 22055 


2.96826 


4. 33361 


7. 73257 


32. 84760 


31 


70 


1. 14784 


1. 40519 


1. 74521 


2. 22638 


2. 97791 


4. 353QP 


7. 79273 


33. 94323 


30 


71 


1. 15012 


1.40812 


1.74920 


2. 23224 


2.98762 


4.37273 


7. 85380 


35. 11424 


29 


72 


,1. 15240 


1. 41105 


1. 75319 


2. 23814 


2. 99738 


4. 39256 


7.91582 


36. 36911 


28 


73 


1. 15469 


1. 41399 


1. 75719 


2.24406 


3. 00720 


4.41257 


7. 97881 


37. 71678 


27 


74 


1. 15698 


1. 41693 


1. 76121 


2. 25000 


3. 01708 


4. 43277 


8.04278 


39. 16892 


26 


75 


1. 15928 


1. 41989 


1.76525 


2. 25596 


3.02702 


4. 45316 


8. 10778 


40. 73547 


25 


76 


1. 16158 


1.42286 


1.76930 


2. 26196 


3.03703 


4.47374 


8. 17383 


42.43346 


24 


77 


1. 16389 


1.42583 


1. 77336 


2. 26798 


3. 04710 


4. 49449 


8. 24094 


44. 27900 


23 


78 


1. 16621 


1.42881 


1. 77743 


2. 27402 


3. 05723 


4. 51542 


8. 30914 


46. 29242 


22 


79 


1. 16853 


1.43180 


1. 78152 


2. 28009 


3.06742 


4.53653 


8. 37849 


48. 49745 


21 


80 


1. 17085 


1.43480 


1.78563 


2. 28619 


3. 07768 


4. 55782 


8. 44896 


50. 92304 


20 


81 


1. 17318 


1.43781 


1.78975 


2. 29232 


3.08800 


4. 57929 


8.52060 


53. 60312 


19 


82 


1. 17551 


1.44082 


1. 79388 


2. 29848 


3. 09838 


4. 60094 


8. 59348 


56. 58253 


18 


83 


1. 17785 


1.44385 


"t ^TAD AO 

1. 79803 


2. 30466 


3. 10882 


4. 62278 


8. 66758 


59.91106 


17 


84 


1. 18019 


1.44688 


1. 80219 


2. 31086 


3. H933 


4.64480 


8. 74298 


63. 65674 


16 


85 


1. 18254 


1.44992 


1.80637 


2.31710 


3. 12990 


4.66702 


8.81970 


67. 89943 


15 


86 


1.18490 


1.45296 


1.81056 


2.32337 


3. 14053 


4.68946 


8.89768 


72. 75196 


14 


87 


1. 18727 


1.45602 


1. 81477 


2. 32966 


3. 15122 


4. 71212 


8. 97706 


78. 34836 


13 


88 


1. 18964 


1.45910 


1. 81899 


ft on rf\f\ 

2. 33599 


3. 16197 


4.73500 


9. 05789 


84. 87871 


12 


89 


1. 19202 


1. 46218 


1.82323 


2.34235 


3. 17279 


4. 758H 


9. 14016 


92. 59553 


11 


90 


1.19440 


1.46527 


1.82748 


2.34873 


3. 18368 


4. 78145 


9. 22390 


101. 8559 


10 


91 


1.19679 


1.46836 


1.83174 


2.35514 


3. 19464 


4.80502 


9.30917 


113. 1723 


9 


92 


1. 19918 


1.47146 


1.83603 


2.36158 


3.20567 


4.82882 


9.39603 


127. 3213 


8 


93 


1. 20158 


1. 47457 


1.84033 


2. 36805 


3. 21677 


4. 85283 


9. 48451 


145. 5091 


7 


94 


1.20398 


1.47769 


1.84464 


2. 37455 


3.22795 


4.87707 


9.57465 


169.7633 


6 


95 


1.20638 


1.48082 


1.84897 


2.38109 


3 23921 


4. 90154 


9 66647 


203.7183 


5 


96 


1.20879 


1.48396 


1.85333 


2.38765 


3.25055 


4.92624 


9.76009 


254.6466 


4 


97 


1.21121 


1.48711 


1.85769 


2. 39423 


3. 26196 


4.95H7 


9.85551 


339. 5239 


3 


98 


1.21363 


1.49027 


1.86207 


2.40085 


3.27344 


4.97633 


9.95279 


509. 2952 


2 


99 


1.21606 


1.49344 


1.86646 


2.40751 


3. 28499 


5.00172 


10.0520 


1018. 383 
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100 


1. 21850 


1.49661 


1.87087 


2.41421 


3.29661 


5.02734 


10. 1532 
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Table LVI 

CONVERSION OF DEGREES TO MILS, AND OF MILS TO DEGREES 

Conversion of degrees to mils 



(Conversion factor — 1 degree =17.77778 mils; 

1 minute =0.29630 mils) 



De- 
grees 


JVLliS 


De- 
grees 


JVLliS 


De- 
grees 


JVLliS 


Min- 
utes 


JVLLIS 


Min- 
utes 


JVLUS 


1 


17.8 


31 


551.1 


61 


1084.4 


1 


0.3 


31 


9.2 


2 


35.6 


32 


568.9 


62 


1102. 2 


2 


0.6 


32 


9.5 


3 


53.3 


33 


586.7 


63 


1120.0 


3 


0.9 


33 


9.8 


4 


71.1 


34 


$04.4 


64 


1137.8 


4 


1.2 


34 


10.1 


5 


88.9 


35 


622.2 


65 


1155. 6 


5 


1.5 


35 


10.4 


6 


106.7 


36 


640.0 


66 


1173. 3 


6 


1.8 


36 


10.7 


7 


124.4 


37 


657.8 


67 


1191. 1 


7 


2.1 


37 


11.0 


8 


142.2 


38 


675.6 


68 


1208.9 


8 


2.4 


38 


11.3 


9 


160.0 


39 


693.3 


69 


1226.7 


9 


2.7 


39 


11.6 


10 


177.8 


40 


711.1 


70 


1244. 5 


10 


3.0 


40 


11.9 


11 


195.6 


41 


728.9 


71 


1262.2 


11 


3.3 


41 


12.1 


12 


213.3 


42 


746.7 


72 


1280.0 


12 


3.6 


42 


12.4 


13 


231.1 


43 


764.4 


73 


1297.8 


13 


3.9 


43 


12.7 


14 


248.9 


44 


782.2 


74 


1315. 6 


14 


4.1 


44 


13.0 


15 


266.7 


45 


800.0 


75 


1333. 3 


15 


4.4 


45 


13.3 


16 


284.4 


46 


817.8 


76 


1351. 1 


16 


4.7 


46 


13.6 


17 


302.2 


47 


835.6 


77 


1368.9 


17 


5.0 


47 


13.9 


18 


320.0 


48 


853.3 


78 


1386. 7 


18 


5.3 


48 


14.2 


19 


337.8 


' 49 


871.1 


79 


1404.5 


19 


5.6 


49 


14.5 


20 


355.6 


50 


888.9 


80 


1422. 2 


20 


5.9 


50 


14.8 


21 


373.3 


51 


906.7 


81 


1440.0 


21 


6.2 


51 


15.1 


22 


391. 1 


52 


924.4 


82 


1457. 8 


22 


6.5 


52 


15.4 


23 


408.9 


53 


942.2 


83 


1475. 6 


23 


6.8 


53 


15.7 


24 


426.7 


54 


960.0 


84 


1493. 3 


24 


7.1 


54 


16.0 


25 


444.5 


55 


977.8 


85 


1511. 1 


25 


7.4 


55 


16.3 


26 


462.2 


56 


995.6 


86 


1528.9 


26 


7.7 


56 


16.6 


27 


480.0 


57 


1013. 3 


87 


1546.7 


27 


8.0 


57 


16.9 


28 


497.8 


58 


1031.1 


88 


1564.5 


' 28 


8.3 


58 


17.2 


29 


515.6 


59 


1048.9 


89 


1582.2 


29 


8.6 


59 


17.5 


30 


533.3 


60 


1066.7 


90 


1600.0 


30 


8.9 


60 


17.8 



Examples: 1. Convert 64° 29' to mils. 

64° = 1137. 8 mils 
29'= 8. 6 
64° 29'= 1146. 4 mils. 



2. Convert 87.95° to mils. 

87° =1546. 7 mils 

.90° = 16. 0 

.05° = 0.889= 0. 9 
87.95° = 1563. 6 mils. 
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Table LVI. — Conversion of degrees to mils, and of mils to degrees — Continued 

Conversion of mils to degrees and minutes 
(Conversion factor — 1 mil equals 0.05625 degrees equals 3.37500 minutes) 



Mils 


00 


10 


20 


30 


40 


0 


00°00'.00 


00°33'. 75 


1°07'.50 


1°41'. 25 


2°15'. 00 


100 


5 


37.50 


6 


11.25 


6 


45.00 


7 


18. 75 


7 52.50 


200 


11 


15.00 


11 


48. 75 


12 


22.50 


12 


56.25 


13 30.00 


300 


16 


52.50 


17 


26.25 


18 


00.00 


18 


33. 75 


19 07.50 


400 


22 


30.00 


23 


03. 75 


23 


37.50 


24 


11.25 


24 45.00 


500 


28 


07.50 


28 


41.25 


29 


15.00 


29 


48.75 


30 22.50 


600 


33 


45. 00 


34 


18. 75 


34 


52.50 


35 


26.25 


Ofl (\f\ f\f\ 

36 00.00 


700 


39 


22.50 


39 


56.25 


40 


30.00 


41 


03.75 


41 37.50 


800 


45 


00.00 


45 


33. 75 


46 


07.50 


46 


41.25 


47 15.00 


qaa 

yuu 


50 


37.50 


51 


11.25 


51 


45.00 


52 


18. 75 


52 52. 50 


1 AAA 


56 


15.00 


56 


48.75 


57 


22.50 


57 


56.25 


KQ OA AA 

OS oU. UU 


1 1 AA 

11UU 


61 


52. 50 


62 


26.25 


63 


00.00 


63 


33. 75 


64 07. 50 


1200 


67 


30.00 


68 


03. 75 


68 


37.50 


69 


11.25 


69 45. 00 


1 QAA 

laUU 


73 


07.50 


73 


41.25 


74 


15. 00 


74 


48.75 


7K OO £A 
to 11. OU 


1 Af\f\ 

140U 


78 


45.00 


89 


18.75 


79 


52.50 


80 


26.25 


Q 1 AA AA 
ol UU. UU 


1 KAA 

10UU 


84 


22.50 


84 


56.25 


85 


30.00 


86 


03. 75 


OA 0*7 KA 

OO 61 . OU 


Mils 


50 


60 


70 


80 


90 


0 


2°48'. 75 




3°56'. 25 


4°30'.00 


5°03'. 75 


100 


8 


26.25 


9 


00.00 


9 


33. 75 


10 


07.50 


10 41. 25 


200 


14 


03.75 


14 


37.50 


15 


11.25 


15 


45.00 


16 18. 75 


300 


19 


41.25 


20 


15.00 


20 


48.75 


21 


22. ,50 


21 56. 25 


400 


25 


18.75 


25 


52.50 


26 


26.25 


27 


00.00 


27 33. 75 


500 


30 


56.25 


31 


30.00 


32 


03. 75 


32 


37.50 


33 11.25 


600 


36 


33. 75 


37 


07.50 


37 


41.25 


38 


15.00 


38 48. 75 


700 


42 


11.25 


42 


45.00 


43 


18.75 


43 


52.50 


44 26.25 


800 


47 


48.75 


48 


22.50 


48 


56.25 


49 


30.00 


50 03. 75 


900 


53 


26.25 


54 


00.00 


54 


33.75 


55 


07.50 


55 41. 25 


1000 


59 


03.75 


59 


37.50 


60 


11.25 


60 


45.00 


61 18.75 


1100 


64 


41.25 


65 


15.00 


65 


48.75 


66 


22.50 


66 56. 25 


1200 


70 


18.75 


70 


52.50 


71 


26.25 


72 


00. 00 


72 33. 75 


1300 


75 


56.25 


76 


30.00 


77 


03. 75 


77 


37.50 


78 11.25 


1400 


81 


33.75 


82 


07.50 


82 


41.25 


83 


15. 00 


83 48. 75 


1500 


87 


11.25 


87 


45.00 


88 


18. 75 


88 


52.50 


89 26. 25 
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Table LVL — Conversion of degrees to mils, and of mils to degrees — Continued 
Conversion of mils to degrees and minutes — Continued 



Mils 


Minutes 


Mils 


Minutes 


Mils 


Minutes 


1 


3.38 


4 


13.50 


7 


23.63 


2 


6.75 


5 


16.88 


8 


27.00 


3 


10.13 


6 


20.25 


9 


30.38 



Example: Convert 1254 mils to degrees and minutes. 
1250 mils=70° 18.75' 
4 mils= 13.50' 

1254 mils = 70° 32.25'. 

[A. Q. 062.11 (5-3-40).] 

By order of the Secretary of War: 

Official: 

E. S. ADAMS, 

Major General, 

The Adjutant General. 



G. C. MARSHALL, 

Chief of Staff. 
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